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PLANTAE  NOVAE  AFRICANAE. 

“ Ex  Africa  semper  aliquid  novi.” — Pliny. 


SERIES  XIII. 

By  Paymaster-Captain  T.  M.  Salter,  R.N.  (Ret.)  and  Miss  E.  E. 

Esterhuysen. 

Erica  cremnophila  Esterhuysen  and  Salter  (Ericaceae — Ericoideae) 
§ Trigemma. 

Fruticnlus  rupestris  diffusus,  fere  glaber,  ramis  rigidis  flexuosis 
rugosis,  ad  10  cm.  longis.  Folia  3-nata,  imbricata  et  congesta,  linearia, 
patentia  vel  erecto-patentia,  subtriquetra,  sulcata,  submucronata, 
(petiole  incluso)  2 — 6 mm.  longa,  petiolis  adscendentibus  fere  0 -6  mm. 
longis.  Flores  3-nati,  ramulos  terminantes.  Pedunculi  fere  2 -5  mm. 
longi,  rubri,  bracteis  3 spathulatis  ad  medium  vel  infra  positis.  Sepala 
lineari-lanceolata,  minutissime  glanduloso-ciliata,  apice  carinata,  rube- 
scentia  2 -o — 4 mm.  longa.  Corolla  late  campanulata,  glabra,  pallide 
rosea,  3 — i -5  mm.  longa,  tubo  obscure  4-angulato,  segmentis  rotundatis, 
I — 1 -3  mm.  longis.  Stamina  inclusa,  erecta  ; antherae  basin  versus 
dorsifixae,  anguste  ovatae,  basi  truncatae,  0 -7 — 0 -9  mm.  longae,  poro  vix 
dimidio  lobi  : aristae  deflexae,  anguste  lanceolatae,  fere  0 -6  mm.  longae, 
margine  minute  scabridae.  Ovarium  depresso-giobosum,  glabrum,  stylo 
incluso  satis  crassiusculo,  stigmate  capitate. 

Hab.  Cape  Province  : Cape  Peninsula  ; on  cliffs  facing  north-west 
at  about  2,000  ft.  on  Devils  Peak,  Esterhuysen  1210  {type  in  Bolus  Her- 
barium), Adamson  2510  : similar  situations  on  Kloof  Corner,  Table  Mt. 
Esterhuysen  1212  : Fountain  Ledge,  1216  : Wood  Buttress,  1217  (possibly 
a hybrid  with  E.  depressa  L.).  Flow'ers  May — Sept. 
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A small  tufted  rock  species,  rooting  in  clefts  or  cracks  on  bare  massive 
cliffs  and  more  or  less  adpressed  to  the  rock.  It  is  an  inconspicuous  plant 
and  it  appears  to  be  rare,  or  at  least  it  only  occurs  in  places  which  are  not 
easily  accessible.  The  bell-shaped  corolla  is  rosy  pink  on  the  side  facing 
the  light  and  almost  white  on  the  other  side. 

It  is  an  affinity  of  E.  depressa  L.  and  the  larger  specimens  from  Wood 
Buttress  (1217)  are  possibly  hybrids  with  that  species  which  sometimes 
occurs  in  the  same  vicinity,  though  it  has  not  been  seen  growing  in  actual 
association.  It  differs  from  E.  depressa  (a  white-flowered  species)  in  the 
smaller  size  of  all  its  parts,  smaller  and  narrower  leaves,  colour  of  the 
corolla  which  is  more  broadly  campanulate,  and  in  the  proportionately 
broader  and  shorter  anthers  w'hich  are  not  oblique  at  the  base. 


Fig.  1.  Erica  cremnophila  Esterhuy.sen  and  Salter,  land  2.  Flowers  X 5.  3.  Flower 

from  above  X 5.  4.  Corolla  X 5.  5.  Bract  X 6.  6.  Calyx  X o.  7 and  8. 
Stamen  X 10.  9.  Gynaecimn  X 10.  10.  Whorl  of  leaves  X 5.  11.  Leaf, 

under  side  X 5.  (Esterhuysen  1210.)  Del.  E.  Esterhuysen. 

Lotononis  sabulosa  Salter  (Leguminosae — Papilionatae). 

Herba  gracilis  procumbens,  partibus  herbaceis  pilis  adpressis  canescen- 
tibus  strigosis.  Caules  graciles,  satis  numerosi,  procumbentes,  late 
extensi,  ramosi,  30 — 40  cm.  longi,  in  parte  inferiore  lignei.  Stipulae 
solitariae,  lanceolatae,  3 — 4 mm.  longae,  saepe  falcatae.  Folia  alternata, 
trifoliata,  petiolis  plerumque  1 — 1 -5  cm.  longis  : foliola  lineari-oblonga 
vel  cuneato-oblonga,  obtusa,  breve  petiolulata,  utrinque  strigosa, 
medium  1 — 1 -5  cm.  longum,  lateralia  paulum  breviora.  Pedunculi  foliis 
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oppositi,  1 — 2 -5  cm.  longi,  umbellate  3 — 5-flori  : bracteae  parvae, 
subulatae  : pediceUi  2—2  -5  mm.  longi.  Calyx  fere  4 mm.  longus,  lobis 
late  lanceolatis,  acuminatis,  tubo  aequantibus,  inferiore  pauliim  angustiore 
vix  longiore.  Petala  pallide  viridi-lutea,  ad  apicem  lutescentia.  Vexillum 

7 8 mm.  longum  : lamina  oblonga,  3 mm.  lata,  carinato-apiculata, 

marginibus  constrictis,  nervo  medio  nigrescente  et  pubescente  : ungms 
cymbiUformis,  3—3  -5  mm.  longus.  Carina  subacuta,  erecta,  vexillo 
aequans,  aUs  paulum  longior.  Ovarium  multi-ovulatum.  Legumen 
oblongum,  compressum,  2 — 2 -4  cm.  longum,  4 mm.  latum,  satis  dense 
strigosum. 

Hab.  Cape  Peninsula,  on  sand  dunes  near  Rugby,  Levyns  7047  (type 
in  Bolus  Herbarium)  : Malmesbury  Div.,  Hopefield,  E.  Kensit  (Bolus 
Herb.  13668).  Flowers  September. 
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FIG.  2.  Lotononis  sabulosa,  Salter  1.  Vexillum,  with  side  view  and  cross 
of  the  claw.  2.  Ala.  3.  Carina.  4.  Ovary.  All  X 4.  (Levyyis 
Del.  T.  M.  Salter. 


section 

7047.) 


This  species  is  distinguished  in  the  § Oxidium  by  the  deeply  concave 
or  boat-shaped  claw  of  the  vexillum.  Although  several  of  the  species 
placed  in  this  section  in  the  Flora  Capensis  are  considered  by  some 
authors  to  belong  to  the  genus  Crotalaria  L.,  and  are  indeed  intermediate 
between  the  two  genera,  the  erect  keel,  flat  pod  and  the  calyx  of  L.  sabulosa 

are  distinctly  characteristic  of  Lotononis. 

It  appears  to  be  rare  or  at  any  rate  overlooked.  The  flowers  are 
insignificant,  the  petals  being  pale  greenish-yellow  in  the  lower  part, 
becoming  brighter  yellow  towards  their  tips. 

Oxalis  dichotoma  Salter.  (Oxalidaceae)  § Cernuae. 

Planta  gracilis,  fere  glabra,  ad  15  cm.  alta,  caule  non  exserto.  Bulbus 
globosus,  apice  rostratus,  fere  2 cm.  longus,  tunicis  planis  atro-brunneis. 
Folia  basaUa,  petiohs  4-8  cm.  longis  : foliola  3,  petioluhs  brevissimis 
sparse  villosis,  in  ambitu  triangularia,  1—2  -2  cm.  longa,  1-4  - -4  cm. 
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Fig.  3.  Oxalis  dichotoma  Salter.  1.  Gynaecium  x 6.  2.  Androecium  x 6 
3.  Bulb,  natural  size.  4.  Plant,  natural  .size.  5.  Sepal  X 5.  6.  Petal  X li^ 
(Salter  6720.)  Del.  T.  M.  Salter. 
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lata,  basin  versus  cuneate  angustata,  prope  basi  tenus  biloba,  lobis 
oblongis  obtusis.  Pedunculi  foliis  2-plo  longiores  : bracteae  subulatae, 
ad  4 mm.  longae,  ecallosae  : pedicelli  2 — 4,  sicut  sepala  glabri,  1 — 2.5  cm. 
longi.  Sepala  anguste  lanceolata,  acuminata,  6 — 7 mm.  longa,  callis  2 
elongatis  aurantiacis  apice  ornata.  Corolla  1 -5 — 2 cm.  longa,  violacea, 
tubo  infundibuliforme  lutescente  : petala  cuneata,  5 — 7 mm.  lata. 

Filamenta  (parte  connata  inclusa),  minora  2 -5 — 4 -5  mm.,  glabra,  majora 
4 — 7 -5  mm.  longa,  sparse  glanduloso-pilosa,  gibbosa.  Ovarium  2 -2  mm. 
longum,  superne  sparse  pubescens,  loculis  multi-ovulatis,  stylis  pubes- 
centibus. 

Hab.  Cape  Province  : Oudtshoorn  Div.,  between  Gamka  River 

Causeway  and  Calitzdorp,  4 miles  from  Calitzdorp,  Salter  6720,  [type  in 
Bolus  Herbarium).  Flowered  in  cultivation  May — June. 

The  smooth  beaked  bulb  shows  this  species  to  be  associated  with  the 
stellata  group.  It  is  probably  most  nearly  related  to  0.  caprina.  L., 
differing  from  that  species  in  its  larger  bulb,  very  deeply  bilobed  leaflets 
and  deeper-coloured  flowers.  It  has  been  grown  in  the  National  Botanic 
Gardens  at  Kirstenbosch  from  bulbs  collected  in  the  locality  cited. 

Oxalis  haedulipes  Salter.  (Oxalidaceae)  § Cernuae. 

Planta  gracihs,  15 — 20  cm.  alta,  caule  saepe  exserto,  partibus  her- 
baceis  sparsissime  pubescentibus  vel  glabris.  Bulbas  anguste  ovoideus, 
apice  acute  rostratus,  ad  3 -5  cm.  longus,  radice  contrahendi  : tunicae 
rigidissimae,  longitudinaliter  valde  costatae,  pallide  albo-brunneae  vel 
griseae.  Caulis  gracilis,  ad  10  cm.  longus  vel  interdum  non  exsertus, 
squamis  paucis  instructus.  Folia  satis  numerosa,  ad  caulis  apicem 
aggregata,  rare  1 — 2 caulina  : petioli  gracillimi,  plerumque  3 — 6 cm. 
longi,  rare  longiores  : foliola  3,  breve  petiolulata,  latissime  cuneato- 
obcordata  vel  cuneato-bilobata,  fere  1/3  incisa,  5 — 10  mm.  longa, 
0 -7 — 1 -4  cm.  lata,  infra  saepe  livida,  lobis  apice  rotundatis.  Pedunculi 
1 — 6,  apicales,  5 — 15  cm.  longi  ; bracteae  parvae,  lanceolatae,  apice 
aurantiaco-callosae  : pedicelli  2 — 6,  graciles,  plerumque  1 — 2 cm.  longi, 
post  anthesin  reflexi.  Sepala  lanceolata,  4 — 4 -5  mm.  longa,  sparse 
pubescentia,  apice  calhs  2 aurantiacis  parvis  ornata.  Corolla  1 -1 — 1 -4  cm. 
longa,  lutea,  tubo  late  infundibuliforme  concolore  : petala  cuneata, 
antice  rotundata,  fere  5 mm.  lata.  Filamenta  (parte  connata  inclusa) 
majora  6 mm.  longa,  acute  dentata,  pilis  simphcibus  capitatisque  pilosa. 
Ovarium  ovoideum,  1 -5  mm.  longum,  in  dimidio  superiore  pubescens, 
loculis  fere  10-ovulatis  : styli  pubescentes.  Capsula  elongata,  0 -8 — 1 cm. 
longa. 

Hab.  Kalahari  Region  : Griqualand  West  ; Kimberley,  Esterhuysen 
764  [type  in  Bolus  Herbarium),  Lewis  (S.A.  Mus.  53373),  Moran  (Bol. 
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Herb.  14579),  Wilman  (Bol.  Herb.  15888  and  S.A.  Mus.  13310)  ; Daniel’s 
Kuil,  Lawson  (Bol.  Herb.  20390)  ; Barkly  West,  Acock  225  ; Langeberg 
Range,  Mt.  Toto,  Rennie  (Salter  5781).  Flowers  Jan. — April. 

This  species,  which  grows  in  rocky  places,  appears  at  first  sight  to 
be  a form  of  0.  pes  caprae  L.,  but  it  is  more  slender  and  very  much  smaller 
than  most  forms  of  that  species.  Its  hard  ridged  whitish-brown  or  greyish 
bulb,  however,  show's  it  to  be  an  affinity  of  0.  copiosa  Bolus  f.,  a Namaqua- 
land  plant  which  should  undoubtedly  be  assigned  to  the  Section  Cernuae, 
for  although  the  peduncles  of  the  type  specimen  are  single-flowered,  the 
species  frequently  produces  2-flowered  peduncles  and  is  thus,  like 
O.  anomala  Salter,  one  of  the  linking  species  between  the  umbellate  and 
single-flowered  Sections. 

0.  haedulipes  differs  from  O.  copiosa  in  being  more  lax,  in  having  an 
exserted  stem,  longer  peduncles  bearing  2 — 6 much  smaller  flowers  and  in 
its  shorter  stamens  which  are  not  exserted  from  the  tube  of  the  corolla. 

Oxalis  purpurascens  Salter  (Oxalidaceae)  § Cernuae. 

Planta  glabrescens,  ad  20  cm.  alta,  caule  rare  exserto.  Bulbus  anguste 
ovoideus,  acute  rostratus,  5 — 7 cm.  longus,  radice  contrahenti  : tunicae 
rigidae,  lanceolatae,  acuminatae,  castaneae,  nervis  prominentibus 
longitudinaliter  costatae.  Folia  ad  20,  basalia  vel  rare  ad  caulis  apicem 
aggregata,  1 — 2 caulina,  petiolis  ad  10  cm.  longis  : foliola  latissime 
obcordata,  antice  late  incisa,  ad  basin  interdum  cuneata,  0 -8 — 1 -4  cm. 
longa,  1 -2 — 1 -7  cm.  lata.  Pedunculi  8 — 17  cm.  longi  : pedicelli  3 — 5, 
1 — 2 cm.  longi,  sicut  sepala  sparsissime  pilosi.  Sepala  late  lanceolata, 
5 — 6 mm.  longa,  apice  aurantiaco-callosa.  Corolla  glabra,  vix  2 cm.  longa 
(in  sicco)  roseo- purpurea,  tubo  luteo.  Filamenta  majora  4 -5  mm.  longa, 
pubescentia,  edentata.  Ovarium,  glabrum,  loculis  fere  5-ovxilatis,  stylis 
pubescentibus. 

Hab.  South-West  Africa  : Windhoek  region,  between  Hani  and  the 
Awas  Mountains,  on  high  plateau  and  river  bed,  Pearson  (Percy  Sladen 
Memorial  Expedition,  1915 — 16)  9600  [type  in  Bolus  Herbarium)  ; Awas 
Mts.  Pearson  9613  ; Hani,  9561  ; Schakalskuppe,  on  mountain  slopes  at 
5200  ft.,  4223  : Kuibis,  Range  355  ; Grootfontein,  Schoenf elder  490. 

Flowers  Jan. — Feb. 

This  somewhat  inadeqviate  description  has  been  compiled  from  the 
rather  imperfect  specimens  cited  above  and  is  only  published  xvith  a view 
to  rectifying  the  very  misleading  citations  of  specimens  under  0.  purpurata 
Jacq.,  var.  j3  Jacquinii  Sond.  in  Pflanzenreich — Oxalidaceae,  1930. 

Of  these  citations  Wood  (Galpin  3243)  is  the  species  I have  described 
as  0.  stenorhyncha,  Schlechter  6232  is  0,  semiloba  Sond.  and  of  the 
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remainder,  certainly  Range  355  from  Kuibis  and  probably  all  the  others 
from  S.-W.  Africa  are  the  species  here  described. 

0.  purpurascens  resembles  some  forms  of  O.  semiloba  Sond.,  from 
which  it  is  distinguished  by  its  large  elongate  bulb,  with  rigid  chestnut- 
brown  longitudinally-ridged  tunics.  It  should  be  placed  with  the  white- 
flowered  0.  pseudo-cernua  R.  Knuth,  which  has  a very  similar  bulb,  in  a 
separate  sub-section  of  the  Section  Cernuae,  viz.  Costatae  Salter.  See 
Plate  IV,  Fig.  2. 

Oxalis  stenorhyncha  Salter  (Oxahdaceae)  § Cernuae. 

Planta.  robusta,  fere  glabra,  ad  25  cm.  alta,  caule  exserto.  Bulbus 
ovoideus,  apice  longissime  angusteque  rostratus,  rostro  bulbo  satis 
longiore,  totus  5 — 7 cm.  longus  : tunicae  exteriores  pap3Taceae,  pallide 
fuscae,  apice  attenuatae  et  torquentes.  Caulis  robustus,  ad  14  cm.  longus, 
2 mm.  diam.,  interdum  ramosus.  Folia  numerosa,  caulis  ramorumque 
apicibus  aggregata  ; petioli  2 — 4 cm.  longi,  basin  versus  infra  articulum 
ampliati  et  squamiformes  : foliola  3,  petiolulis  brevibus  sparse  villosis, 
in  ambitu  triangularia,  bilobata  ad  medium  vel  ultra,  1 — 1 -4  cm.  longa, 
1 2 cm.  lata,  lobis  oblongis  obtusis,  3 — 4 mm.  latis,  rare  latioribus. 

Pedunculi  foliis  ad  2-plo  longiores  : bracteae  lineares,  apice  minutae 
callosae  ; pedicelH  ad  7,  1 — 2 cm.  longi,  post  anthesin  defiexi.  Sepala 
oblongo-lanceolata,  5 — 6 mm.  longa,  apice  callis  2 elongatis  aurantiacis 
ornata.  Corolla  1 — 1 -3  cm.  longa,  miniata  vel  salmonea,  tubo  late 
infundibuliforme  luteo  : petala  cuneata,  5 — 6 mm.  lata.  Filamenta 

(parte  connata  inclusa),  majora  3 -5 — 5 mm.  longa,  glandulosa,  gibbosa  vel 
breve  dentata.  Ovarium  glabrum,  loculis  2 — 3-ovulatis,  stylis  pilis 
pluricellularibus  pilosis.  Capsula  subglobosa. 

Hab.  Cape  Province  : King  William’s  Town,  Line  Drift,  near  Keis- 
kama  River,  F.  Leighton  (Salter  2290,  type  in  Bolus  Herbarium),  4371  : 
Grahamstown,  Dyer  1383,  Britten  2781  : Komgha,  Flanagan  2329  : Port 
Alfred,  Tyson  (Pretoria  Herbarium  12583,  Britten  2128,  White  56,  84, 
Rogers,  Salisbury,  Heny  : East  London,  Galpin  5663,  Wood  (Galpin  3243), 
Salter  379/46. 

An  affinity  of  O.  stellata  E.  & Z.,  differing  in  its  remarkably  long- 
beaked  bulb  with  papery  ash-coloured  tunics  which  twist  round  the  beak, 
and  also  in  having  smaller,  brick-red  or  salmon  flowers  and  shorter,  wider 
and  more  obtuse  lobes  to  the  leaflets.  See  Plate  V,  Fig.  1. 

Oxalis  livida  Jacq.,  var.  altior  Salter  (Oxahdaceae)  § Cernuae. 

(0.  liniflora  E.  & Z.—O.  lateriflora  Jacq.,  var.  Uniflora  (E.  & Z.)  Sond.) 
A forma  typica  differt  : — Planta  major  umbratica,  saepe  30 — 50  cm.  alta. 
Bulbus  1 -5 — 3 cm.  longus,  radice  contrahendi  verticale  ad  3 cm.  diam 
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Folia  ad  caulis  apicem  et  saepe  in  caule  aggregata,  petiolis  elongatis  : 
foliola  in  ambitu  triangnlaria,  ad  basin  leviter  attenuata,  1 — 1 -4  cm. 
longa,  apice  1 — 1 -8  cm.  lata,  fere  basi  tenus  bilobulata,  lobis  linearibus 
obtusis.  Pedunculi  2 — t,  caulini  vel  rarius  unus  terminalis.  Sepala 
5 — 7 mm.  longa.  Corolla  major,  1 -6 — ^2  cm.  longa,  pallide  violacea,  tubo 
luteo-viride  : petala  purpureo-marginata. 

Hab.  Clanwilliam  Division  : Brakfontein,  E.  <£•  Z.  662  {type)  ; near 
Ob'fant’s  River,  E.  ct  Z.  663  (0.  Uniflora  E.  & Z.)  ; Modderfontein, 
Schlechter  7964  ; Warm  Baths,  Edwards  106,  F.  Bolus  (Bol.  Herb. 
14598)  ; Grey’s  Pass,  Leipoldt  (Bol.  Herb.  19677,  19770),  Salter  752, 
7350  ; Doom  Bridge,  Salter  734. 

This  variety,  which  is  at  present  only  recorded  from  the  Clanwilliam 
Division,  is  taller  and  larger  in  all  parts  than  the  typical  O.  livida  Jacq., 
which  has  rose-coloured  flowers.  The  leaflets  are  more  deeply  divided, 
with  narrower  lobes  and  the  larger  corolla  is  a very  pale  violet  with 
purple  margins  on  the  petals. 

It  has,  perhaps  on  account  of  its  elongate  habit,  long  been  confused 
with  0.  lateriflora  Jacq.,  a species  which  has  no  contractile  root,  but 
produces  lateral  underground  runners.  (See  Jacquin  Hort.  Schoenbr.  II, 
41,  t.  204, — an  exceptionally  elongate  specimen.)  0.  livida,  on  the  other 
hand,  does  not  produce  lateral  runners,  but  has  a large  contractile  root. 
See  Plate  II. 

Oxalis  stellata  E & Z.,  var.  montaguensis  Salter  (Oxalidaceae) 
§ Cernuae. 

A forma  typica  differt  : — Planta  compactior,  caule  breviore,  deinde 
bulbillis  aereis  sessilibus  in  foliorum  axillis  saepe  congestis.  Caulis  3 — 4 
mm.  longus.  Folia  late  bilobata  ad  medium  vel  ultra,  lobis  oblongis  vel 
oblongo-obovatis,  obtusis. 

Almost  glabrous,  rather  compact.  Bulb  beaked.  Stem  3 — 4 cm. 
long,  rarely  branched,  often  producing  bulbils  in  the  leaf  axils  after  the 
flowering  period.  Leaves  12 — 15,  terminally  congested,  with  pedicels 
2 — 1 cm.  long  : leaflets  widely  bilobed,  divided  to  the  middle  or  rather 
more,  the  lobes  oblong-obovate  or  oblong,  obtuse.  Peduncles  twice  as 
long  as  the  leaves  : pedicels  4 — 5,  1 -5 — 2 -5  cm.  long.  Flowers  1 -5 — • 
1 -8  cm.  long,  pale  violaceous  with  a greenish-yeUow  tube.  Ovary 
glabrous,  the  chambers  4-ovuled. 

Hab.  Cape  Province  : Montagu  Div.,  Cogman’s  Kloof,  Salter  2315 
{type  in  Bolus  Herbarium).  FI.  (in  cultivation)  April — MaJ^ 

The  leaflets  in  this  variety  differ  in  shape  from  those  of  the  typical 
0.  stellata,  which  are  divided  nearly  to  the  base,  the  narrow,  somewhat 
acute  lobes  tapering  towards  the  apex.  In  the  variety  they  are  shorter 
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and  much  broader,  widening  upwards  to  a rounded  obtuse  apex.  The 
production  of  aerial  bulbils  has  not  been  recorded  in  any  other  form  of 
this  species.  See  Plate  V,  Fig.  2. 

Oxalis  stellata  E & Z.,  var.  gracilior  Salter  (Oxalidaceae)  § Cernuae. 

A forma  typica  difFert  : — Planta  minor,  omnino  gracihor,  ad  15  cm. 
alta.  Bulbus  minor,  fere  1 -5  cm.  longus,  rostro  breviore,  tunicis  ten- 
uioribus.  Foliola  minora,  tenuiora,  lobis  minus  late  divergentibus, 
apicem  versus  leviter  ampliatis,  obtusis.  Corolla  1 — 1 -3  cm.  longa, 
rosea.  Ovarii  loculi  2 — 3-ovulati. 

Almost  entirely  glabrous,  very  slender,  up  to  15  cm.  high.  Bulb 
ovoid,  shortly  beaked  at  the  apex,  about  1 -5  cm.  long,  with  thin  tunics. 
Stem  1 — 4 cm.  long.  Leaves  4 — 12,  usually  apical,  w'ith  filiform  petioles 
2 — 4 cm.  long  : leaflets  triangular,  deeply  bilobed,  6 — 8 mm.  wide  across 
the  apex.  Peduncles  6 — 8 cm.  long,  cauline  or  apical,  2 — 4-flowered  : 
pedicels  1 -5 — 2 cm.  long.  Sepals  lanceolate,  3 — 3 -5  mm.  long,  bicallous. 
Corolla  rosy,  1 -1 — 1 -3  cm.  long,  with  a yellowish  tube  : petals  cuneate, 
subtruncate.  Ovary  pilose  on  the  upper  half,  the  chambers  2 — 3- 
ovuled  : styles  pubescent. 

Hab.  Cape  Province  ; near  George,  Salter  3175,  April  1933  {type  in 
Bolus  Herbarium). 

A smaller  and  more  slender  plant  than  the  typical  O.  stellata,  having 
much  smaller  flowers.  The  leaflets  are  thinner  and  2/3  to  f bilobed,  the 
lobes  less  widely  divergent  than  in  other  forms  of  0.  stellata  and  widening 
slightly  upwards  to  the  obtuse  apex.  It  resembles  var.  glandulosa 
Salter,  but  is  still  more  slender  and  differs  in  having  entirely  glabrous 
pedicels  and  sepals,  a rosy  corolla  and  only  2 — 3 ovules  in  each  ovary- 
chamber. 
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SOME  NOTES  ON  THE  SOUTH  AFRICAN  OXALIS 
OF  THE  SECTION  CERNUAE. 

(With  Plates 
By 

Paymaster-Captain  T.  M.  Saeter,  R.N.  (Ret.). 

A great  deal  of  confusion  has  arisen  in  the  past  between  the  various 
species  of  Oxalis  in  the  Section  Cernuae,  i.e.  the  species  which  have  an 
umbellate  inflorescence.  Those  vdth  yellow  flowers  form  a fairly  natural 
group,  but  attempts  have  hitherto  been  made  to  distinguish  the  remainder 
(with  reddish-purple,  violaceous  or  white  flowers)  mainly  by  the  .shape 
of  the  leaflets,  a character  which  is  not  always  reliable  and  it  is  suggested 
that  it  is  only  by  the  study  of  the  root-system  that  these  plants  can  be 
grouped  and  determined. 

In  some  cases  it  is  almo.st  impossible  to  identify  them  with 
certainty  unless  the  root-system  is  examined  some  time  after  the  flowering 
period,  that  is  when  the  mode  of  vegetative  reproduction  can  be  ascer- 
tained and,  since  many  practical  difficulties  present  themselves  in  the 
field,  such  study  can  be  more  conveniently  carried  out  in  cultivation. 

In  the  analytical  keys  which  follow,  in  order  to  bring  the  plants  into 
more  natural  groups,  it  has  been  found  necessary  to  use  the  underground 
characters  to  a large  extent  and  to  reduce  the  leaf  characters  to  a sub- 
ordinate position.  The  floral  characters  have  not  been  found  of  much 
value. 

Two  new  sub-sections  have  been  introduced  and  of  the  existing  sub- 
sections in  Das  Pflanzenreich — Oxalidaceae  (1930),  R.  Knuth,  four  only 
have  been  retained  and  two  of  these  with  revised  definitions.  The 
species  have  in  some  cases  been  transferred  from  one  to  another.  Only 
species  which  are  known  to  me  from  living  or  dried  plants  have  been 
included. 

It  may  be  contended  that  a key  based  mainly  on  characters  which  are 
usually  missing  is  of  little  value  to  the  herbarium  botanist,  for,  unfortu- 
nately, the  majority  of  the  specimens  in  herbaria  are  without  the  bulb 
and  are,  therefore,  of  little  value.  I must  confess  that  there  are  some 
specimens  in  my  own  collection,  in  the  sub-section  Lividae,  that  I am 
unable  to  determine  for  this  reason.  On  the  other  hand,  it  will  be 
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readily  understood,  from  the  detailed  discussion  of  some  of  the  species 
hereinafter,  that  it  is  not  possible  to  determine  these  plants  correctly  by 
any  existing  key,  even  if  the  root-system  is  known,  for  this  character 
has  been  almost  entirely  neglected  in  the  descriptions  of  the  species. 

Many  of  the  conclusions  reached  are  the  result  of  observation  of  the 
root-system  in  plants  which,  by  the  courtesy  of  the  Director,  I have 
had  under  cultivation  in  the  National  Botanic  Gardens  at  Kirstenbosch. 


Key  to  the  Sub-sections. 


Flowers  yellow. 

Flowers  reddish,  rose,  pale  violaceous  or  white. 

Leaflets  more  or  less  bilobed. 

Bulb  without  an  apical  beak. 

Caulescent  : bulb  tunics  longitudinally  ridged, 

pilose  at  the  apex  : peduncles,  or  at  least 
one  eauline  : pedicels  and  sepals  glandular. 

Stem  not  exserted  ; bulb  tunics  smooth,  entirely 
glabrous  : peduncles  basal.  . . . . 

Underground  stem  or  rhizome  absent,  the  petioles 
and  peduncles  arising  direct  from  the  bulb. 
(Introduced  from  Central  America.)  Section 
loNOXALis  (Small)  Knuth.  . . 

Bulb  with  an  apical  beak. 

Outer  bulb  tunics  conspicuously  longitudinally 
ridged.  . . 

Outer  bulb  tunics  smooth. 

Leaflets  entire. 


I.  EU-CERNTJAE. 


II.  LIVIDAB. 


III.  PURPUHATAE. 


O.  latifolia. 


TV.  COSTATAE. 
V.  STELLATAE, 
VI.  GOEXZEA. 


SUB -SECTION  I EUCEENUAE  R.  KjlUth. 

Stem  branching. 

Robust  plant  up  to  70  cm.  high  : leaves  opening  after 
flowering.  . . 

Lax  plant  up  to  16  cm.  high  : leaves  opening  with  flowers. 

Stem  simple  or  none. 

Petioles  conspicuously  flattened  : bulb  timics  soft,  brown. 

Petioles  terete. 

Leaflets  widely  cuneate-obcordate  or  bilobed  to  near 
the  middle. 

Bulb  tunics  soft,  brown.  . . 

Bulb  tunics  hard,  with  conspicuous  longitudinal 
ribs,  pale  ashy  grey. 

Stem  exserted  : pedimeles  2 — 4 -flowered  : 

stamens  not  exserted.  . . 

Stem  not  exserted  : peduncles  1 — 2-flowered  : 
stamens  exserted  from  the  corolla  tube. 

Leaflets  obreniform. 


Knuthiana. 

Schaeferi. 

compressa. 


pes  caprae. 


haedulipes. 

copiosa. 

Luederitzii. 


Some  Notes  on  the  South  African  Oxalis  of  the  Section  Gernuae.  13 

The  character  of  the  yellow  flowers  has  been  retained  for  this  sub- 
section, since  there  appear  to  be  no  species  in  the  section  Cernuae  with 
both  yellow  and  reddish  or  white  flowered  forms,  a variation  frequently 
found  in  other  sections.  The  species  0.  copiosa  Bolus  f.  and  O.  haeduUpes 
Salter  are  possibly  more  closely  related  to  the  sub-section  Costatae,  but 
they  are  included  here  on  account  of  this  obvious  floral  character. 

The  reason  for  reverting  to  the  name  pes  caprae  in  the  place  of 
O.  cemua  Thmib.,  was  explained  in  Vol.  V,  p.  47  of  this  Journal. 
O.  haeduUpes  is  described  on  p.  5 of  the  current  number  (Fig.  4)  and 
O.  Knuthiana  appeared  in  Vol.  II,  p.  145. 

The  following  species,  which  have  been  attributed  to  this  section,  are 
omitted  for  the  reasons  given. 

O.  kububensis  R.  Knuth  is  indistinguishable  from  O.  Luederitzii 
Schinz. 

O.  kuibisensis  R.  Knuth  is  a monstrous  form  of  O.  pes  caprae,  L. 

0.  pseudo-cernua  R.  Knuth  has  white  flowers  (see  sub-sec.  Costa.tae). 

O.  pusilla  R.  Knuth  (non  Jacq.).  Schultz  133  = O.  Luederitzii : 
Schultz  187a  — 0.  copiosa  Bolus  f. 

0.  sericea  L.  f.,  which  is  merely  a variety  of  O.  pes  caprae. 


SUB-SECTION  II.  LiviDAE  Salter. 

0.  dentata  Jacq.  Jacq.  Oxal.  38.  t.  7. 

O.  livida  Jacq.  Jacq.  Oxal.  39.  t.  8. 

0.  lateriflora  Jacq.  Jacq.  Hort.  Schoenbr.  II,  41.  t.  204. 

Leaflets  not  divided  below  the  middle  : contractile  root  acting 

horizontally.  . . . . . . . . • . • • dent<ita. 

Leaflets  divided  below  the  middle  or  nearly  to  the  base. 

Bulb  without  a contractile  root : rhizome  producing 

lateral  runners.  . . . - . . • • • • lateriflora. 

Contractile  root  acting  vertically  : rhizome  not  producing 

lateral  runners.  . . . . . . • • • ■ livida. 

In  this  group  the  ovary  chambers  are  2-ovuled  or  more  rarely  l-ovuled> 
and  the  pedicels  and  sepals  are  clothed  tvith  glandular  hairs.  In  the 
great  majority  of  the  specimens  one  or  more  of  the  peduncles  arise  from  a 
bract  on  the  stem,  some  distance  below  the  leaves.  All  three,  particu- 
larly O.  lateriflora  and  0.  livida,  frequently  commence  flowering  before 
the  leaves  open  and,  with  the  full  development  of  the  leaves,  the  plants 
become  bushy.  The  outer  tunics  of  the  bulbs  are  easily  separable, 
indistinctly  longitudinally  furrowed  and  have  golden-brown  hairs  at  the 
apex,  thus  differing  from  those  of  the  sub-section  Stellatae,  in  which 
the  bulbs  are  smooth  and  glabrous  with  a well-developed  apical  beak. 
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0.  dentata  Jacq.  This  very  distinct  species,  which  is  abundant  in 
the  Cape  Peninsula,  has  been  placed  by  previous  authors  as  a variety  of 
O.  livida  Jacq.,  without  citation  of  any  specimens.  The  character  from 
which  Jacquin  named  it,  viz.  the  small  teeth  at  the  apex  of  the  sepals, 
is  an  uncommon  one,  at  least  to  the  degree  shown  in  the  figure,  and  one 
which  I have  only  observed  occurring  to  such  a marked  extent  in  one 
small  colony  out  of  many  plants  examined.  By  an  unfortunate  coin- 
cidence Jacquin ’s  specimen  had  this  peculiarity  which  in  itself  is  certainly 
not  specific. 

Both  Sonder  in  Flora  Capensis  1.319  and  R.  Knuth  in  Pflrch.Oxal. 
308,  have  assumed  this  plant  to  be  O.  livida  and  described  it  as  such, 
citing  such  specimens  as  E.  & Z.  653  (Lion’s  Mt.)  and  654  (Table  Mt.), 
whereas  O.  livida  is  quite  a different  species  and  one  which  does  not 
occur  on  the  Cape  Peninsula. 

The  difference  in  the  shape  of  the  leaflets  in  these  two  species  is 
fairly  well  shown  in  Jacquin’s  figures,  but  it  is  in  the  root-system  that 
the  most  striking  distinction  appears.  The  narrow-ovoid  bulb  of 
0.  dentata  produces  a long  contractile  root  up  to  1 cm.  in  diam.  and  it  is 
the  only  species  known  to  me  in  which  the  contractile  root  acts  hori- 
zontally, dragging  the  new  bulb  at  a more  or  less  constant  level  to  several 
inches  from  the  parent  plant  and,  for  this  reason,  the  bulb  is  always  found 
lying  horizontally  in  the  soil.  (Plate  I,  1.)  This  pecuharity  is  also  found 
in  the  species  0.  lateriflora  Jacq.  and  0.  purpurata  Jacq.,  but  for  quite 
a different  reason  as  will  be  explained  later.  The  bulbils  in  0.  dentata 
are  sessile  on  the  rhizome  or  very  nearly  so.  The  flowers  are  pale  rose 
or  violaceous. 

In  O.  livida,  a less  common  species  with  rosy  or  rosy-purple  flowers 
(Plate  III,  1)  and  also  in  its  variety  altior  Salter  from  Clanwilliam 
Division  (Plate  II,  1),  the  leaflets  are  more  deeply  lobed.  The  bulb  is 
larger,  broader  in  proportion  to  its  length  and  lies  upright,  the  contractile 
root  being  much  thicker  (in  var.  altior  up  to  3 cm.  in  diam.)  and  acting 
vertically  (Plate II,  2).  The  bulbils  are  sessile  on  the  rhizome  as  in  O. dentata. 

0.  lateriflora,  of  which  Jacquin’s  figure  is  an  exceptionally  elongated 
specimen,  is  again  distinguished  by  its  root-system.  The  bulb  does  not 
produce  a contractile  root,  but  long,  rather  fleshy  horizontal  runners 
(20  cm.  or  more  long)  emerge  from  the  rhizome,  sometimes  branching, 
and  it  is  upon  the  tips  of  these  that  the  bulbils  form.  (Plate  I,  2.)  At 
maturity  they  lie  upon  their  sides  as  is  the  case  in  0.  dentata,  but  for  a 
very  different  reason.  These  runners,  just  commencing  to  develop,  are 
shown  in  Jacquin’s  figure.  0.  lateriflora,  although  it  does  not  occur  in  the 
Cape  Peninsula,  is  a common  plant  in  the  coastal  belt  as  far  north  as 
Piquetberg. 
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Sender,  deceived  by  the  superficial  similarity  and  knowing  nothing 
of  the  root-system,  was  wrong  in  placing  the  Clanwilliam  specimens 
E.  & Z.  662,  663  under  O.  lateriflora  (see  O.  livida  Jacq.,  var.  altior  Salter) 
(Plate  II,  1.) 

Schlechter  2546,  Uitenhage,  cited  under  this  species  in  Pflreh.  is 
O.  stellata  E.  & Z. 


SUB-SECTION  III.  PUBPtJRATAE  R.  Knuth. 

0.  purpurata  Jacq.  Jacq.  Hort.  Schoenbr.  Ill,  57.  t.  356. 

0.  Bowiei  Lindl.  Bot.  Reg.  XIX,  t.  1585. 

O.  semiloba  Sond.  Flora  Capensis  I,  350. 

Bulb  without  a contractile  root : rhizome  producing  lateral 

runners  : sepals  ecallous.  . . . . . . purpurata. 

Bulb  with  a contractile  root  : rhizome  without  runners. 

Sepals  ecallous.  . . Bowiei. 

Sepals  with  rusty  apical  calli.  . . semiloba. 

There  is  a superficial  resemblance  between  the  species  in  this  sub-sec- 
tion. In  addition  to  the  distinctive  characters  given  in  the  key,  the 
leaflets  are  usually  much  larger  and  more  broadly  lobed  than  in  the  sub- 
section Lividae. 

O.  purpurata,  Jacq.  is  figured  in  Hort.  Schoenbr.  with  underground 
lateral  runners,  and  it  is  practically  certain  that  none  of  the  specimens 
hitherto  cited  under  this  name  is  in  reality  Jacquin’s  species.  Plants, 
however,  grown  from  bulbs  collected  on  Van  Rhyn’s  Pass  in  1931  {Salter 
702),  i.e.  at  least  near  the  route  taken  by  the  Austrians  Boos  and  Scholl, 
who  collected  Oxalis  for  Jacquin,*  have  been  for  some  years  in  cultivation 
at  Kirstenbosch  and  are  undoubtedly  identical  with  0.  purpurata  as 
figured  by  Jacquin.  The  rhizome  produces  lateral  runners,  some  of 
which  emerge  and  make  leaf  (as  figvu-ed)  while  new  bulbils  are  formed 
on  the  tips  of  others  (Plate  IV.  1.).  The  bulb  is  broadly  ovoid,  producing 
no  contractile  root  and  lies  on  its  side  in  the  same  way  as  that  of  O. 
lateriflora  Jacq.  and  the  sepals  are  without  glandular  hairs  or  apical 
calli.  The  leaflets  are  an  intense  purple  on  the  lower  surface. 

O.  Bowiei  Lindl.  is  founded  on  the  figure  cited  above  and  there  is 
probably  no  type  specimen.  The  figure  O.  Bowieana  Lodd.  Bot.  Cab. 

♦All  Jacquin’s  Oxalis,  with  the  exception  of  O.  ciliaris,  which  has  not  been 
recorded  from  west  of  Swellendam,  are  from  the  western  coastal  belt  as  far  north 
as  Kamieskroon  in  Namaqualand.  Many  comparatively  common  species  are  missing, 
but,  as  it  was,  his  success  in  growing  Oxalis  in  Europe  was  remarkable  and  allow- 
ances must  be  made  for  those  which  did  not  flower.  He  figures  none  of  the  species 
which  occur  in  the  more  easterly  parts  of  South  Africa. 
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XVIII,  t.  1782  gives  a better  representation  of  the  plant  and,  although 
of  earlier  date,  was  published  without  analysis.  I believe  0.  vigilans  L. 
Bolus  to  be  a form  of  this  species.  Neither  Sender  nor  R.  Knuth  make 
any  mention  of  the  bulb  of  O.  purpurata  and  its  supposed  varieties,  but 
the  species  O.  Bowiei,  as  understood  by  Hildebrand  (Lebensverhaltnisse 
der  Oxalis-Arten,  1884)  was  that  exemplified  by  E.  & Z.  651  from  Uiten- 
hage,  in  which  the  broadly  subuloid  bulbs  produce  a contractile  root. 

In  both  this  species  and  in  O.  semiloba  Sond.  the  pedicels  and  sepals 
are  sometimes  clothed  with  glandular  hairs  and  sometimes  without 
them.  Much  importance  has  been  attached  to  the  degree  of  indentation 
or  lobing  of  the  leaflets,  a character  which  seems  to  be  unreliable,  but  if 
0.  semiloba  is  to  be  considered  a distinct  species,  it  apears  to  be  best 
separated  by  the  presence  of  rusty  apical  calli  on  the  sepals.  In  the 
specimens  which  appear  to  be  0.  Bowiei,  i.e.  those  without  such  calli, 
the  flowers  are  fairly  large  and  the  leaflets  are  lightly  incised,  whereas 
in  thos='  with  apical  calli  on  the  sepals,  they  usually  tend  to  be  more  deeply 
lobed,  sometimes  to  the  middle,  and  they  generally  have  smaller  flowers. 
The  leaflets  are,  however,  very  variable  and  the  species  0.  semiloba  at 
present  comprises  one  of  those  large  composite  groups  so  common  in 
this  genus.  The  type,  Burke  & Zey.  271  is  a form  with  smallish  leaflets. 

In  Pflrch.  Oxal.  R.  Knuth  gives  an  amplified  description  of  0.  pur- 
purata  which  seems  to  be  intended  to  include  all  the  so-called  varieties. 
His  var.  a anthelmintica  A.  Rich.  Tent.  El.  Abyssinia,  though  I have  not 
seen  the  actual  type,  is  certainly  not  Jacquin’s  species,  which,  although 
it  is  the  type  of  0.  purpurata,  has  been  reduced  to  a secondary  position 
as  var.  j8  Jacquinii  (originally  var.  a Jacquini  Sond.  in  Flora  Capensis 
1.350).  The  specimens  attributed  here  by  Sender  are  evidently  a form 
of  O.  semiloba  with  lightly,  incised  leaflets,  while  none  of  the  specimens 
cited  in  Rflrch.  is  the  true  O.  purpurata.  Wood  (Galpin  3243),  East  London, 
is  the  .species  which  I have  described  as  0.  stenorhyncha,  (Plate  V,  1.), 
Schlechter  6362,  Tz'tza  River,  is  O.  semiloba  Sond.  and  Range  355,  Kuibis, 
which  has  an  elongate  beaked  bulb,  with  conspicuous  longitudinal  ridges, 
is  the  species  which  I have  named  0.  purpurascens  in  sub-section  Costatae 
(Plate  IV.  2.)  and  judging  from  the  localities  given,  it  is  almost  certain 
that  the  remainder  of  the  specimens  cited  from  South  West  Africa  are 
also  that  species. 

Var.  Y petiolaris  (E.  Mey)  Sond.,  from  Pondoland  (not  Namaqualand) 
and  var.  5 austro-orientalis  R.  Knuth — e.g.  Tyson  1415,  Clydesdale, 
Griqualand  East — are  forms  of  0.  semiloba. 

0.  Bowiei  Lindl,  as  exemplified  by  E.  & Z.  65l,  Uitenhage,  should  be 
retained  as  a separate  species.  Its  geographical  distribution,  from 
Uitenhage  to  Great  Kei  River  and  as  far  north  as  the  Winterberg  Range, 
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is  much  more  limited  than  that  of  the  semiloba  group,  which  extends  to 
Louren50  Marques. 

O.  latifolia  H.  B.  & K.,  a species  introduced  from  Mexico  and  said  to 
be  a troublesome  weed  in  the  Eastern  Districts  of  the  Union,  is  often 
confused  with  0.  semiloba  in  herbaria.  It  belongs  to  an  entirely  different 
Section — lonoxalis  (Small)  R.  Knuth  and  may  be  distinguished  by  its 
broadly  triangular  leaflets  and  by  the  fact  that  it  has  no  underground 
stem  or  rhizome,  the  leaves  and  peduncles  arising  direct  from  the  bulb. 
The  bulbils  form  on  the  tips  of  underground  runners  w'hich  emerge  from 
the  base  of  the  bulb.  (Plate  III.  2.). 


SUB-SECTION  IV.  cosTATAE  Salter. 

Corolla  reddish-purple.  . . . . . . . . . . . . purpurascernt . 

Corolla  white.  . . . . . . . . . . . . . . pseudo-cernua . 

This  group  is  characterised  by  the  large  elongate  longitudinally- 
ridged  brown  bulb.  Both  species,  which  occur  in  South  West  Africa, 
are  only  known  to  me  from  herbarium  specimens,  but  they  have  been 
included  here  in  order  to  rectify  previous  misconceptions.  O.  purjpur- 
ascens  Salter  has  alreadj'^  been  mentioned  (p.  6 and  IG)  and  0.  pseudo- 
cernua  R.  Knuth,  which  has  rather  small  white  flowers,  was  erroneously 
attributed  to  the  yellow-flowered  sub-section  Eucernuae  in  Pflrch.  In 
addition  to  the  type  [Range  1716,  Schakalskuppe),  Dinter  6231,  Zwartaus, 
distributed  under  the  wrong  name  albellu  and  Dinter  3568,  Aus,  are  this 
species. 


SUB-SECTION  V.  STELLATAE  R.  Knuth. 


Peduncles  1 — -2-flowered ; stem  not  exserted.  . . . . . . anomala. 

Peduncles  usually  more  than  2-flowered. 

Pedicels  and  sepals  clothed  with  glandular  hairs.  stdlata,  var.  glandulosa. 
Pedicels  and  sepals  without  glandular  hairs. 

Stem  exserted. 

Corolla  brick-red  : beak  longer  than  the  bulb.  . . sIsnorhyTicha. 

Corolla  violaceous  or  rosy  : beak  not  longer  than 


the  bulb. 

Leaflets  divided  to  below  the  middle,  usually 
nearly  to  the  base  : sepals  with  apical 
calli. 

Leaflets  divided  to  the  middle  or  less  : 
sepals  without  apical  calli. 

Stem  not  normally  exserted  : sepals  with  apical  calli. 

Leaflets  divided  nearly  to  the  base. 

Leaflets  divided  to  the  middle  or  less.  . . 


stellata . 

Lindaviana. 

dichotoma. 

caprina. 
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This  sub-section  is  distinguished  by  the  smooth  bulbs  which  have  an 
acute  apical  beak,  but  there  is  considerable  variation  in  the  depth  of 
bilobing  of  the  leaflets.  The  rhizome  never  produces  lateral  runners. 
The  section  is  complex  and  which  different  forms  should  be  given  the 
status  of  species  and  varieties  can  only  be  a matter,  of  opinion. 

The  typical  form  of  0.  stellata  E.  & Z.  has  very  deeply  bilobed  leaflets 
and  is  frequently  confused  with  0.  lateriflora  in  herbaria.  In  addition 
to  the  difference  in  the  bulb,  the  lobes  of  the  leaflets  taper  somewhat 
towards  a comparatively  acute  apex,  whereas  in  all  other  forms  the  lobes 
are  obtuse  and  slightly  narrowed  towairds  the  base.  It  is  plentiful  about 
Port  Ehzabeth  and  extends  as  far  west  as  Caledon  Division. 

O.  caprina,  L.,  as  it  grows  in  the  Cape  Peninsula,  is  a puzzling  plant. 
It  is  common  as  a weed  in  gardens  and  hedge-rows  or  at  least  near  culti- 
vation, though  it  does  sometimes  occur  on  hillsides  or  sandy  flats  where 
it  appears  to  be  a native.  As  far  as  can  be  ascertained  all  the  Cape 
Peninsula  plants  have  short-styled  flowers  and  apparently  never  produce 
seed.  It  spreads,  however,  very  readily  by  its  bulbils,  particularly  when 
they  are  disturbed  by  cultivation. 

It  is  difficult  to  understand  how  tliis  form  has  become  isolated  locally, 
for  the  species,  or  at  least  slight  variants  of  it,  extends  as  far  east  as 
Alexandria  Division  and  all  three  stylar  forms  occur  and  are  fertilised  nor- 
mally. The  specimens  from  Alexandria  Division,  e.g.  Galpin  10802  and 
Pillans  8526  are  rather  larger  in  all  respects  than  the  typical  form. 

O.  Lindaviana  Schltr.  is  only  known  from  one  collecting  in  Piquenier’s 
Kloof  (now  known  as  Grey’s  Pass)  near  Citrusdal  and  although  I have 
searched  for  it  several  times  in  that  locality  I have  been  unable  to  find  it. 
The  bulb  is  not  known,  but,  except  for  the  long  exserted  stem  and  ecaUous 
sepals,  the  plant  appears  to  be  almost  identical  with  0.  caprina  and  is 
possibly  a local  form  of  that  species. 

O.  anomala  Salter  and  0.  stellata  E.  & Z.  var.  glandulosa  Salter  have 
already  been  described  in  this  Journal  and  two  new  species  0.  stenorhyncha 
Salter  (Plate  V.  1.)  and  0.  dichotoma  Salter  (Fig.  3,  page  3)  and  two  new 
varieties  O.  stellata  E.  & Z.  vars.  montaguensis  Salter  (Plate  V.  2.)  and 
gracilior  Salter  are  described  elsewhere  in  this  number. 

The  species  0.  angustiloba  R.  E.  Fries  and  0.  uhehensis  Engler  from 
Rhodesia  and  Tropical  Africa  should  probably  be  placed  in  the  sub-section 
Purpuratae. 


SUB-SECTION  VI.  GOETZEA  R.  Knuth. 

This  sub-section  is  founded  on  the  entire  leaflets  and  seems  to  be 
highly  artificial.  Since  there  is  no  description  of  the  bulb  of  any  of  the 
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six  species  included,  it  is  perhaps  best  to  retain  it  until  the  plants  are 
better  known.  O.  Davyana  R.  Knuth  (0.  Galpinii  Burtt  Davy,  non 
Schlechter)  is  the  only  species  which  occurs  within  the  Union,  the  others 
being  from  Madagascar  and  Tropical  Africa.  It  has  only  been  collected 
by  Dr.  E.  E.  Galpin  in  the  Umlomati  valley  in  the  neighbourhood  of 
Barberton  and  in  the  Havelock  concession,  Swaziland  and  from  the 
appearance  of  the  specimens  it  is  probably  nearly  related  to  0.  semiloba 
Sond.  A re-discovery  of  this  species  and  specimens  with  bulbs  would  be 
very  welcome. 


One  of  the  principal  objects  of  this  paper  is  to  point  out  the  vital 
importance  of  the  bulb  as  a character  in  distinguishing  OxaUs  and, 
irksome  as  it  may  sometimes  prove,  I would  urge  collectors  always  to 
obtain  at  least  one  specimen  if  they  wish  to  have  their  plants  determined 
correctly.  It  is  also  to  be  hoped  that  the  days  of  creating  new  species, 
without  any  description  of  the  bulb,  are  finally  passed. 

I am  much  indebted  to  Professor  R.  S.  Adamson  of  the  Umversity 
of  Cape  Town  for  kindly  taking  the  photographs  illustrating  this  paper 
and  also  to  the  Curators  of  the  Bolus  Herbarium,  the  South  African 
Museum,  Cape  Town,  the  National  Herbarium,  Pretoria  and  the  Albany 
Museum,  Grahamstown,  for  facilities  in  examining  herbarium  specimens 
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(I).  ().  dentata  .laeq.  A.  Plant  flowering.  B.  Contractile  root  (2).  O.  latii'ijluni  .lacc(.  Plant  flowering.  B.  IBisliy 

lle^'elo]3ing.  C.  New  bulb  jii.-^t  leaving  the  old  tunics.  stage  after  flowering,  with  the  runners  well  (le\'elope(i. 

1).  New  bulb  neai’ing  its  final  [jo.sition.  C.  Plant  after  dying  off  of  the  leaves. 

Jon  null  of  Hoimuj. 


Plate  III. 

( I ).  O.  I/rxV/a  Jac((.  Showiiip;  the  Howeriiig  .stage,  the  {'-)■  O.  Intifolia  H.  B.  <!i:  K.  A.  flowering  plant, 

hushy  growth  after  flowering  and  a contractile  B.  An  old  bull)  with  a ma.ss  of  bulbils, 

roof  much  shrivelled  in  drying.  Joiinial  nf  S.A.  Hotnmj. 
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SOME  STREPTOCARPUS  SPECIES  FROM  THE 
EASTERN  CAPE  PROVINCE. 

By  L.  L.  Britten. 

In  July  1936  some  Streptocarpus  plants  were  collected  near  Port 
St.  John’s  in  a damp,  shady  spot  like  those  so  often  populated  by  S. 
Rexii  (Hook.)  Lindl.  in  many  of  the  kloofs  of  the  Eastern  Province. 
These  plants,  except  for  the  deep  red  colour  of  the  undersides  of  their 
leaves,  were  indistinguishable  from  that  species,  but  a few  yards  away 
a plant  in  flower  was  found,  the  flower  much  like  those  of  S.  polyanthus 
Hook.  f.  so  that  it  was  clearly  a distinct  species.  These  plants  all  bloomed 
freely  in  cultivation  in  Grahamstown  the  following  summer.  More 
specimens  were  secured  from  the  same  locality  a year  later  and  again 
only  one  flower  was  discovered,  evidently  the  last  of  the  season. 

The  plants  have  proved  easy  to  cultivate  and  very  free -blooming, 
producing  sprays  of  graceful  mauve  flowers  for  several  months.  The 
red  colour  of  the  leaves  disappeared  as  the  weather  became  warmer  and 
reappeared  again  in  winter.  Many  strains  of  S.  Rexii  from  different 
districts,  among  them  one  from  Port  St.  John’s,  have  been  grown  with 
them  but  in  none  of  these  has  such  reddening  of  the  leaves  been  observed. 
In  the  kloofs  near  Grahamstowm  where  8.  Rexii  grows  in  myriads  only 
rarely  is  this  deep  coloration  seen  and  then  apparently  it  is  the  result 
of  injury,  though  plants  in  somewhat  exposed  positions  may  be  tinged 
with  red  in  winter.  ^ 

The  new  species  increases  fairly  rapidly  by  vegetative  means,  new 
leaves  which  become  centres  of  rosette  formation  arising  at  intervals 
on  some  of  the  roots  that  spread  near  the  surface  of  the  ground.  Such 
adventitious  sprouting  of  leaves  on  roots  occurs  also  in  some  strains 
of  S.  Rexii,  e.g.  in  some  plants  collected  above  the  Kei  Cutting  on  the 
Butterworth  road  and  in  some  from  the  Willowvale  District,  but  it  does 
not  appear  to  be  universal.  The  writer  has  collected  and  cultivated 
for  a great  many  years  other  specimens  of  this  species  which  have  not 
shown  this  phenomenon.  The  name  given,  S.  Johannis,  is  appropriate 
as  there  is  little  doubt  that  the  specimen  collected  near  the  same  spot 

1 Since  these  notes  were  written  plants  of  both  S.  Rexii  and  S.  Johannis 
with  red  undersides  to  their  leaves  in  summer  have  been  obtained,  so 
that  the  distinction  refen-ed  to  above  is  not  significant. 
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over  forty  years  ago  by  the  late  Dr.  H.  Bolus  belongs  to  this  species. 
It  is  curious  that  such  a conspicuous  thing  should  not  have  been  collected 
oftener. 

The  extreme  similarity  of  the  vegetative  parts  to  the  rosulate  8. 
Rexii  and  the  general  resemblance  of  the  flowers  to  S.  polyanthus  with  its 
single  leaf  emphasise  the  artificiahty  of  dividing  Eustreptocarpus  into 
Unifoliati  and  Rosulati,  as  B.  L.  Burtt  has  already  pointed  out.^  Typical 
S.  polyanthus  has  not  been  reported  from  the  same  locality  but  a uni- 
foliate  species  with  tiny  flow'ers  of  much  the  same  general  pattern  does 
occur  (collected  by  Dr.  S.  Schonland  (4097),  by  Dr.  J.  Hewitt  in  1936 
and  by  the  writer  (6602)  in  the  following  year).  Hybridization  experiments 
are  being  carried  out  to  see  if  they  throw  any  light  on  the  relationships. 

The  resemblance  to  S.  polyanthus  was  seen  by  reference  to  the  litera- 
ture and  herbarium  material.  The  writer  has  not  seen  typical  living- 
specimens  of  that  species  but  has  collected  and  grown  a number  of  the 
so-caUed  unifoliate  forms,  such  as  8.  gracilis  B.  L.  Burtt.  It  may  be 
noted  that  in  some  of  these  the  term  unifohate  is  convenient  since  there 
is  but  one  chief  photosynthetic  leaf  which  bears  the  inflorescences. 
This  at  first  is  the  cotyledonary  leaf,  but  after  flowering  the  blade  dies 
away  and  a new  leaf  sprouts  out  from  the  base  of  the  cotyledon  or  from 
the  h5rpocotyl  (which  at  this  stage  is  not  distinguishable  to  the  eye  from 
the  petiole).  It  is  thus  not  possible  from  a superficial  inspection  to  see 
whether  the  single  leaf  is  the  original  cotyledon  or  a new  structure  de- 
veloped subsequently.  In  some  cases,  e.g.  in  8.  Daviesii  N.  E.  Brown, 
secondary  growths  develop  early  while  the  first  blade  is  still  fresh  and 
active  so  that  one  sees  leaves  superimposed.  It  sometimes  happens  that 
in  addition  other  blades  may  be  developed  so  that  there  appear  to  be 
several  large-leaved  plants  growing  together.^  Some  of  the  unifoliate 
species  are  monocarpic  and  normally  die  after  flowering  and  seeding, 
but  others  are  perennial. 

Such  facts  as  these,  in  addition  to  the  occasional  development  of 
the  second  cotyledon,  are  important;  but  it  is  not  clear  yet  how  much 
weight  should  be  given  to  vegetative  features,  though  it  is  difficult  to 
avoid  the  conclusion  that  both  flowers  and  leaves  must  be  considered 
when  trying  to  decide  about  affinities. 

The  problem  is  all  the  more  interesting  as  there  is  yet  another 
species,  described  below  as  8.  Baudertii,  which  has  flowers  very  similar 
to  those  of  8.  Johannis  but  which  has  vegetative  parts  much  like  those 
of  8.  Meyeri,  B.  L.  Burtt  (parviflorus  E.  Mey).  On  the  other  hand  there 
are  several  species  which  have  vegetative  parts'  resembling  8.  Rexii  and 

1 B.  L.  Burtt;  Kew  Bulletin,  1936,  1939. 

- C/.  F.  Oehlkers;  Zeitschrift  fiir  Botanik,  32,  327  (1938). 
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whose  flowers  are  built  in  a way  that  suggests  relationship  with  the  latter  • 
One  of  these  is  the  pretty  little  plant  described  in  this  paper  as  S.  modestus> 
which  may  perhaps  help  to  link  S.  Rexii  with  S.  parviflorvis  Hook,  f- 
{S.  luteus  of  the  Flora  Capensis)  from  the  Transvaal  Woodbush  and  with 
some  plants  of  the  Zoutpansberg  collected  by  Mr.  L.  R.  Vogts.  S. 
modestus  grows  in  humous  soil  in  the  forest  and  thus  resembles  in  its 
requirements  both  S.  Rexii  and  S.  parviflorus  Hook.  f. 

The  plant  described  below  as  S.  montigena  is  one  of  those  which  grow 
in  rock  crevices  facing  South  or  East  so  that  their  leaves  are  exposed 
to  full  sunshine  for  part  of  the  day.  In  habit  it  resembles  S.  Meyeri 
which  also  grows  at  the  foot  of  rocks  of  this  aspect. 

It  is  obvious  that  much  field  work  and  laboratory  work  remains  to 
be  done  and  that  the  comparisons  made  above  have  little  value,  but 
they  are  given  because  of  the  difficulty  of  describing  differences  seen  in 
living  plants  but  lost  in  herbarium  specimens. 

Streptocarpus  Johaimis,  L.  L.  Britten,  sp.  nov. 

Planta  S.  Rexii  similis  sed  floribus  numerosis  tubo  graciliore  curvato 
facile  distinguitm  ; fortasse  S.  polyantho  affinis. 

Herba  acaufis,  multifohata.  Folia  oblonga,  obtusa  ad  30  cm.  longa, 
6 cm.  lata,  saepe  petiolata,  crenata,  utrinque  pubescentia,  nervis  subtus 
prominentibus,  nonnulla  serie  inflorescentias  multifloras  ferentia. 
Pedunculi  saepe  ad  15  cm.  longi,  vel  longiores,  pubescentes.  Bracteae 
5 mm.  longae.  Pedicelli  5 — 10  mm.  longi.  Calyx  5 mm.  longus, 
pubescens,  ad  basin  5-partitus  ; segmenta  linearia.  Corolla  coeruleo- 
lilacina,  extus  breviter  glanduloso-pubescens,  tubo  gracili  c.  18  mm. 
leviter  constricto,  in  medio  arcuato,  fauce  alba,  hirsuta  ; limbo  bilabiato, 
obliquo  c.  3 cm.  lato  ; lobis  obtusis  ; labio  inferiore  trilobo,  1 -8  cm.  longo, 
basi  albo-maculato,  et  lineis  purpureis  leviter  reticulato ; labio  superiore 
bilobo  levissime  lineato.  Stamina  2,  corollae  inserta,  antheris  cohaeren- 
tibus,  filamentis  2 mm.  longis,  versus  basin  pubescentibus  ; staminodia 
minuta.  Ovarium  styliLsque  fere  glabra,  c.  7 mm.  longa ; stigma  bilobum, 
lobis  lateralibus.  Discus  annularis.  Fructus  c.  5 cm.  longus. 

Hab.  Pondoland  : Port  St.  John’s,  on  loose  humous  soil  in  forest  and 
on  damp,  shady  banks,  July  1936,  L.  L.  Britten  6554,  type,  Albany 
Museum  Herbarium.  H.  Bolus  10240,  prope  Insinuka  ad  ostium  fluv. 
St.  John’s  alt.  100^  Feb.  1896,  seems  identical. 

Plants  with  flowers  larger  than  those  described  have  been  obtained 
in  cultivation  and  the  shape  of  the  limb  differs  somewhat  in  different 
specimens.  In  some  the  lobes  are  broader,  in  others  narrower  ; in  some 
the  limb  is  flat,  almost  rotate,  in  others  the  two  posterior  lobes  bend 
back  along  the  sides  of  the  tube.  In  some  the  limb  is  held  horizontally, 
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Fig.  1.  Slreptocarpus  Johannis.  1 and  2.  Flowers  nat.  size.  3.  Gynaecium  and 
disc  X 3.  4.  Flower,  form  with  posterior  petals  bent  back,  nat.  size.  5.  Roots 

and  adventitious  leaves,  nat.  size.  6.  Part  of  corolla  with  stamens  and 
staminodes  x 3.  7.  Plant  x about  |. 
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in  others  obliquely.  The  colour  is  light  lavender  violet  (R.C.S.)^  in  some, 
but  the  shades  vary.  There  is  also  variation  in  the  pencilling  on  the 
corolla  ; generally  the  lines  are  rather  blurred  and  in  one  strain  there  is 
a touch  of  yellow  at  the  throat. 

S.  Baudertii,  L.  L.  Britten,  sp.  nov. 

Affinis  S.  Johannis,  sed  stigmatis  lobis  medianis  et  foliis  S.  Meyeri 
B.  L.  Burtt  simihbus. 

Herba  acaulis,  rosulata,  prostrata.  Folia  ad  12  cm.  longa,  4 cm. 
lata,  oblonga,  obtusa,  crenulata,  bullata  undique  pubescentia,  subtus 
nervis  prominentibus  ; nonnulla  inflorescentias  glanduloso-pubescentes 
ferentia.  Pedunculi  c.  15  cm.  longi  parvis  bracteis  et  2 — 6 floribus 
coeruleo-hlacinis  4 -5  cm.  longis.  PedicelU  6 mm.  longi.  Calyx  ad 
basin  5-partitus,  6 mm.  longus,  segmentis  hnearibus.  Corollae  tubus  c. 
22  mm.  longus,  curvus,  pubescens,  limbus  obliquus,  bilabiatus,  lobis 
obtusis.  Stamina  2,  corollae  inserta,  antheris  cohaerentibus,  filamentis 
purpureis  c.  3 mm.  longis  ; staminodia  minuta.  Ovarium  stylusque 
c.  9 mm.  longa,  glanduloso-pubescentia  ; stigma  bilobum,  lobis  medianis. 
Capsula  3 -5  cm.  longa. 

Hab.  Griqualand  East  and  Transkei  : Mvenyani,  Cedarville.  Common 
on  the  sides  of  rocks  in  moist  places.  27  May,  1921,  E.  Baudert  187, 
type,  Albany  Museum  Herbarium. 

This  species  is  named  after  Mr.  E.  Baudert  who  collected  it  in  1921  and 
who  last  year  sent  the  WTiter’s  request  for  living  specimens  to  Mr.  W.  O. 
Sonnenburg  of  Cedarville.  The  latter  very  kindly  sent  some  plants  which 
flowered  in  the  summer,  and  stated  that  they  “ seem  to  favour  steep 
slopes  protected  from  the  direct  sun  rays  and  within  reach  of  the  spray 
from  a waterfall.”  The  description  was  made  from  Mr.  Baudert’s  pressed 
material  and  these  living  plants. 

With  these  may  be  considered  some  very  small  plants  sent  last  winter 
by  Mr.  G.  W.  Reynolds  (2849)  which  he  found  on  a krantz  overlooking 
the  Xobo  River,  about  sixteen  miles  east  of  Idutywa.  The  leaves  grew 
larger  in  the  warmer  weather  but  this  winter  they  have  died  back  and 
are  more  or  less  dormant  as  small  rosettes.  Though  their  flowers  had 
more  lines  on  the  corolla  these  plants  are  sufficiently  like  the  Cedarville 
ones  to  warrant  their  inclusion  in  S.  Baudertii. 

The  flowers  in  all  these  are  light  lavender  violet  or  Bradley’s  violet 
(R.C.S.).  Though  the  flowers  of  S.  Baudertii  are  very  like  those  of  S. 
Johannis  in  shape,  the  stigma  lobes  are  in  the  median  plane,  as  is  usual 
in  bicarpellary  Tubiflorae,  but  in  S.  Johannis  they  are  held  laterally. 


* Ridgway.  Color  Standards  and  Color  Nomenclature. 
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The  front  lip  is  proportionately  longer  but  in  S.  Johannis  there  are  several 
strains  in  which  the  lip  is  longer  than  in  others  and  this  may  also 
prove  to  be  the  case  in  S.  Baudertii. 


Fig.  2.  Strepfocarpus  Baudertii.  1 and  2.  Flowers  a little  less  than  nat.  size. 
.3.  Part  of  corolla  with  stamens  and  staminodes  X 3.  4.  Gynaecium  and 

disc  X 3.  5.  Plant  x about 
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To  S.  Baudertii  may  also  be  assigned  the  specimen  collected  by  H. 
Bolus  at  Chwenka  in  1896  (Bolus  Herbarium  8769)  “ in  saxosis  inter 
Maclear  et  Umtata,  alt.  3,700'’  ” which  was  referred  by  C.  B.  Clarke  to 
S.  hirtinervis.  (Flora  Capensis  IV  sect.  2).  This  specimen  does  not  agree 
with  his  description,  which  he  said  was  drawm  chiefly  from  Nyasaland 
examples.  The  writer  has  not  yet  seen  these  Nyasaland  specimens  but 
B.  L.  Burtt  states^  that  they  have  a saccate  corolla  base  and  he  excludes 
the  Chwenka  specimen,  suggesting  that  it  may  be  S.  polyanthus,  but  it 
matches  the  Cedarville  plants  very  well.  (Chwenka  appears  on  modern 
maps  as  Ntywenka.) 

S.  montigena,  L.  L.  Britten,  sp.  nova. 

Fortasse  S.  Rexii  affinis  sed  corollae  tubo  curvato,  foliis  glanduloso- 
pubescentibus  adpressis  distinguitur. 

Herba  acaulescens,  compacta,  rosulata,  prostrata.  Folia  ad  15  cm. 
longa,  10  c.m.  lata,  ovata,  bullata,  crenata,  undique  valde  longis  pilis 
simplicibus  et  glanduliferis  pubescentia,  praesertim  subtus,  nervis  subtus 
prominentibus.  Inflorescentiae  ex  nonnullis  foliis,  ad  17  cm.  longae, 
pluriflorae.  Bracteae  parvae.  Pedicelli  8 mm.  longi,  ut  pedunculi  glandu- 
loso  pubescentes.  Flores  4 — 5 cm.  longi.  Calyx  5 mm.  lungus,  fere  ad 
basin  5-partitus,  segmentis,  linearibus,  glanduloso-pubescentibus.  Corolla 
pallide  lilacina,  fauce  fiava,  tubo  infundibuliforme  arcuato,  lobis  rotun- 
datis.  Stamina  2,  corollae  inserta,  antheris  cohaerentibus,  filamentis 
c.  6 mm.  longis.  Staminodia  2,  3 mm  longa.  Discus  annularis.  Ovarium 
stylusque  dense  glandulosa  2 — 2 -5  cm.  long.  Stigma  ovale.  Capsula 
c.  5 cm.  longa. 

Hab.  Stockenstroom  Division  : Top  of  Katberg  Pass,  on  rocky  krantz 
in  rock  crevices.  Flower  upper  half  mauve,  lower  cream.  January,  1930, 
R.A . Dyer  2310.  Katberg  Pass,  5,500  feet,  in  crevices  and  on  narrow  ledges 
of  krantzes  facing  East  or  South  East,  18th  March,  1934,  L.L.  Britten, 
type.  Both  in  Albany  Museum  Herbarium. 

This  pretty  species,  which  makes  a good  pot-plant,  w'as  discovered  by 
Dr.  Dyer  and  some  of  his  specimens  were  cultivated  with  great  success 
in  Grahamstowm  by  Miss  G.  Blackbeard.  The  wviter  was  directed  to  its 
haunts  and  found  it  flowering  in  March,  1934,  and  in  full  flower  in  February 
last  year  in  precipitous  places,  often  where  it  is  happily  out  of  reach  and 
safe  from  unscrupulous  collectors. 

1 Loc.  cit.  It  may  be  noted,  however,  that  the  sheet  in  the  Bolus  Herbarium 
is  marked  “ Typus  Auctoris,”  but  as  Clarke  two  years  later  in  the  Flora  of  Tropical 
Africa  does  not  quote  the  Chwenka  specimen  it  seems  likely  that  these  words  were 
written  on  the  sheet  merely  because  of  the  reference  to  it  in  Flora  Capensis.  In 
that  case  the  application  of  the  name  S.  hirtinervis  to  the  Nyasaland  plants  appears 
legitimate. 
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Apart  from  their  flowers  the  plants  have  much  the  same  appearance 
as  8.  Meyeri,  with  rather  thick  leaves  in  the  form  of  a neat,  flat  rosette, 
but  they  are  at  once  distinguished  by  the  long,  gland-tipped  hairs  which 
occur  in  great  abundance  on  the  under  side  and  which  are  found  in  smaller 


Fig.  3.  Streptocarpus  montigena.  1 and  2.  Flowers  X -J.  3.  Gynaecium  and 

di.sc  X 1 h 4.  Part  of  corolla  with  stamens  and  staminodes  X 1^.  5.  Plant 

X about 


Some  Streptocarpus  Species  from  the  Eastern  Cape  Province. 


29 


numbers  also  on  the  upper  side,  in  addition  to  the  long  white  multi- 
cellular hairs  such  as  occur  in  all  the  above  described  species.  In  them 
too  there  are  glands  on  the  leaves,  but  they  are  microscopically  small 
and  almost  sessile. 

S.  modestus,  L.  L.  Britten,  sp.  nov. 

Planta  similis  S.  Rexii  sed  undique  minor,  distinguitur  corollae  tubo 
curvato  breviore  ; fortasse  S.  parvifloro  Hook.  f.  affinis. 

Herba  acauhs  multifoliata.  Folia  ad  10  cm.  longa,  4 cm.  lata,  oblonga, 
obtusa,  crenata,  rugosa,  undique  pubescentia,  nervis  subtus  prominen- 
tibus.  Inflorescentiae  biflorae,  ad  7 -5  cm.  longae.  Pedunculi  ut  pedicelli 
pubescentes.  Bracteae  minutae  ; pedicelli  1 -4  cm.  longi.  Flores  2 -5  cm. 
longi.  Calyx  fere  ad  basin  5-partitus.  Corolla  extus  restricte  pubescens, 
coeruleo-lilacina,  tubo  dilatato,  sursum  levissime  curvato,  intus  purpureo- 
lineato  ; limbo  bilabiato,  lobis  orbicularibus,  antico  labio  albo-maculato. 
Stamina  corollae  inserta,  antheris  cohaerentibus,  purpureis  filamentis, 
4 mm.  longis.  Ovarium  pubescens  5 mm  longum.  Stylus  purpureas 
6 mm.,  laete  glandulosus.  Stigma  ovale.  Capsula  c.  4 cm.  longa. 

Hab.  Pondoland  : Magwa  Falls  near  Lusikisiki,  growing  in  shallow, 
humous  soil  on  a rock,  sheltered  under  bush  on  forest  margin  ; July 
1936,  L.L.  Britten  6549  (type),  Albany  Museum  Herbarium. 

The  plants  were  somewhat  wilted  and  not  in  flower  but  bloomed  in 
each  succeeding  summer,  the  inflorescences  bearing  two  flowers.  It  is 
possible  that  when  more  specimens  are  collected  some  will  show  more 
flowers,  for  in  both  S.  Rexii  and  S.  Gardeni  Hook,  f.,  which  characteristi- 
cally have  biflorate  inflorescences,  five-  or  six-flowered  ones  are  frequently 
found.  The  leaves  in  S.  modestus  are  shghtly  more  hairy  than  in  S.  Rexii, 
having  a texture  very  similar  to  those  in  S.  parviflorus  Hook.  f.  and  as 
the  flowers  are  shaped  much  as  in  the  latter  it  may  be  this  little  plant 
should  be  considered  a variety  of  S.  parviflorus. 

The  leaves  of  all  the  four  species  described  above  have  a more  or  less 
pufiy  appearance  due  to  the  depression  of  the  leaf  surface  over  the  chief 
veins  through  gxeater  growth  of  the  intervening  tissue  but  it  is  less  marked 
in  S.  Johannis  than  in  the  others.  They  all  show  the  tendency,  well 
known  in  Eustreptocarpus,  for  the  older  leaves  to  die  off  at  the  tips, 
the  basal  portion  remaining  green  and  enlarging  on  the  return  of  warmer 
weather,  this  being  more  marked  in  those  that  are  exposed  to  greater 
ranges  of  temperature.  The  distal  portion  may  be  cut  off  by  a definite 
zone  of  cuticularized  cells. 

The  vTiter  wishes  to  acknowledge  the  kindly  interest  and  help  of 
Miss  I.  Verdoorn  and  Mr.  A.  J.  Barratt  and  to  express  her  thanks  to  Mrs. 
Bolus  for  the  loan  of  material  from  the  Bolus  Herbarium,  to  Dr.  J.  Hewitt 


30 


The  Journal  of  South  African  Botany. 


for  facilities  at  the  Albany  Museum,  to  Dr.  E.  P.  Phillips  for  lending  the 
material  in  the  National  Herbarium,  Pretoria,  to  Mr.  McLean  for 
sheets  from  the  Natal  Herbarium,  and  to  many  friends  for  specimens. 
The  illustrations  for  these  notes  were  done  by  Miss  G.  A.  Carr. 


Fig.  4.  Streptocarpus  modestus.  1 and  2.  Flowers  x H.  3.  Gynaecium  and 
disc  X 3.  4.  Part  of  corolla  with  stamens  and  staminodes  X 2^.  6.  Plant 

X about  f. 
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DOES  XYLOCARPUS  GRANATUM  KOEN.  OCCUR 
ON  THE  AFRICAN  COAST  ? 

By  J.  Burtt  Davy. 

In  his  Forest  Flora  of  Portuguese  East  Africa  (p.  27,  t.  xvi,  1909) 
the  late  Dr.  T.  R.  Sim  records  “ Carapa  moluccensis  Lam.”  as  abundant 
in  tidal  mud  in  all  the  rivers  of  Mozambique  at  and  north  of  Quehmane. 

Mr.  H.  N.  Ridley  has  recently  pointed  out  {Kew  Bulletin,  1938  ; 288) 
that  there  has  been  a good  deal  of  confusion  in  the  names  of  the  two 
commonest  species  of  Xylocarpus,  X.  Granatum  Koen.  and  X.  moluccensis 
(Lam.)  Roem.,  “ owing  to  descriptions  published  by  Lamarck  based 
on  Rumphius’  very  bad  drawings  and  descriptions  of  the  Amboina 
species  ”.  He  refers  the  Carapa  moluccensis  of  the  “ Flora  of  Tropical 
Africa  ” (not  of  Lamarck)  to  X.  benadirensis  Mattei,  which  has  been 
collected  at  several  points  on  the  Mozambique  Coast  (e.g.  by  Kirk, 
Otto  Kuntze,  Honey  and  Muir),  and  on  the  coasts  of  Zanzibar,  Kenya 
Colony,  Italian  Somaliland,  and  Madagascar.  This  is  the  mKomafi  or 
mKomavi  of  the  Swahili,  and  the  mFava,  mFifi  or  mFisi  of  some  other 
coastal  peoples.  It  is  most  probable,  therefore,  that  it  was  X.  benadirensis 
to  which  Sim’s  statements  refer. 

Unfortunately,  however,  as  iVIr.  Ridley  points  out,  Sim’s  figure 
(t.  xvi)  shows  a staminal  tube  with  the  retuse  lobes  of  X.  Granatum 
Koen.,  not  the  dentate  form  of  X.  benadirensis  Mattei.  This  raises 
the  question  whether  X.  Granatum  Koen,  does  occur  on  the  Mozambique 
coast.  The  vniter  has  been  in  communication  with  IVIr.  Ridley  on  the 
subject,  suggesting  the  possibility  that  when  Sim  was  revising  his  MS. 
at  Kew  in  1907,  he  may  perhaps  have  taken  the  opportunity  to  add 
figm-es  of  floral  parts  from  dissections  or  drawings  of  X.  moluccensis 
in  the  Kew  herbarium.  In  reply  Mr.  Ridley  VTites  under  date  October 
13th,  1939  : “ As  to  Sim’s  figure  I think  it  is  probably  a mix  up.  He 
drew’  a sketch  of  benadirensis  wdth  fruit  and  then  added  the  flower 
structure  from  a picture  of  X.  Granatum  at  Kew  ”.  If  Sim’s  dissections 
of  X.  Granatum  were  made  from  his  own  specimens,  and  if  it  is  common 
on  the  Mozambique  Coast,  it  is  strange  that  other  collectors  do  not 
appear  to  have  found  it  there.  As  Ridley  points  out,  however,  X. 
Granatum  has  got  as  far  as  Madagascar  and  the  Seychelles  Islands,  and 
“ is  quite  likel}^  eventually  to  get  to  East  Africa,  as  Barringtonia  speciosa 
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has  done  of  late  years,  but  except  for  Sim’s  drawing  there  is  no  evidence 
of  its  having  done  so  yet 

The  other  East  African  Xylocarpus  is  X.  moluccensis  (Lam.)  Roem. 
sec.  Merrill,  an  East  Indian  species  which  has  been  collected  at  Mombasa, 
Kenya  Colony,  and  in  the  Seychelles  Islands,  Madagascar,  Nossibe  and 
Aldabra.  Ridley  points  out  that  this  tree  seems  to  prefer  sandy  beaches 
to  the  tidal  mud  of  the  mangroves  where  X.  benadirensis  grows.  X. 
moluccensis  (Lam.)  Roem.  is  readily  distinguished  by  the  thinner  ovate 
acuminate  leaves,  which  are  green  when  dry,  the  lax  panicle,  and  the 
fruit  which  is  only  as  large  as  an  orange  ; the  staminal  tube  has  an 
undulate  margin. 

If  any  South  African  botanist  should  call  at  Mozambique  ports, 
it  would  be  well  to  be  on  the  look  out  for  the  possible  occurrence  of  X. 
Granatum  Koen.,  which  differs  from  X.  benadirensis  in  the  bifid  lobes 
of  the  staminal  tube. 
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FIELD  NOTES  ON  THE  SPECIES  OF  BRACHYSTEGIA 
AND  ISOBERLINIA  OF  TANGANYIKA  TERRITORY. 

By  C.  H.  N.  Jackson,  D.Sc. 

{Department  of  Tsetse  Research,  Tanganyika  Territory.) 

Introduction. — The  tragic  death  of  my  friend  B.  D.  Burtt,  Botanist 
of  the  Department  of  Tsetse  Research,  is  the  reason  for  the  appearance 
of  these  notes  under  my  name.  He. had  been  working  on  this  group  for 
some  years  in  country  with  most  of  \\  hich  I am  familiar,  and  I feel  it 
worth  while  to  summarise  field  observations  most  of  which  have  been 
frequently  discussed  between  us.  I am  grateful  to  Messrs.  A.  C.  Hoyle 
of  Oxford,  E.  Milne-Redhead  of  Kew,  and  C.  G.  Trapnell  of  Northern 
Rhodesia,  for  their  expert  criticism  of  an  early  draft  of  this  paper, 
which  is  intended  for  the  field  worker  and  not  for  the  systematist. 

The  closely  related  genera  Brachystegia  and  Isoberlinia  (Caesalpini- 
aceae)  dominate  the  dry  woodland  on  eluvial  soils  to  a height  of  about 
6,000  ft.  over  a vast  area  of  eastern  Africa — a part  of  the  Kenya  coast, 
most  of  Tanganyika  except  the  thornbush  country  in  the  north,  the 
eastern  part  of  the  Belgian  Congo,  and  much  of  the  Rhodesias,  Nyasaland, 
Portuguese  East  Africa  and  Angola. 

The  trees  are  of  medium  to  large  size  and,  growing  gregariously, 
dominate  the  woodland  where  they  occur.  All  but  two  of  the  species 
here  considered  may  be  recognised  by  the  characteristic  venation  of  the 
leaflets  described  in  3 (a)  of  the  key.  The  same  venation  is  found  also 
in  the  allied  Cryptosepalum  ; but  of  this  genus  two  of  the  Tanganyika 
species  are  no  more  than  dwarf  shrubs  a feAv  inches  high,  and  the  third, 
with  characteristic  dumpy  pods,  is  seldom  more  than  a very  small  tree. 
Two  species  of  Isoberlinia  described  lack  the  characteristic  venation,  but 
mav  be  recognised  by  their  enormous  fiat  woody  pods,  sometimes  a foot 
in  length. 

All  fhe  species  have  compound  leaves  borne  alternately  on  the  twigs, 
and  divided  into  several  pairs  of  leaflets.  The  leaflets  are  opposite  to 
each  other  on  the  rachis  or  midrib  of  the  leaf,  and  there  is  no  single 
terminal  leaflet.  The  rachis  bearing  the  leaflets  is  sometimes  grooved 
above  ; and  this  gToove  frequently  opens  out  or  thickens  its  margins  just 
behind  the  insertions  of  the  pairs  of  leaflets,  to  form  the  pointed  or  lumpy 
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excrescences  known  as  Iodides.*  Most  of  the  Brachystegias  show  the 
groove  and  Iodides,  but  in  Isoherlinia  both  are  lacking,  the  rachis  being 
rounded  in  section. 


Diagrammatic  drawing  of  a leaf  of  Braehystegia,  .showing  the  characteristic  venation 

of  the  leaflets. 


The  pods  are  flat  and  woody,  containing  a few  hard  seeds.  When 
shed  they  curl  up,  flattening  out  when  wetted  with  the  return  of  the  rains. 

Of  the  four  species  of  Isoberlinia  discussed,  two  may  be  distinguished 
by  the  fact  that  their  trunks  do  not  slash  red,  and  the  other  two  by  their 

♦This  word  appears  to  have  no  botanical  or  etymological  validity:  but  it  has 
been  used  in  this  Department  for  many  years  and  there  seems  to  be  no 
satisfactory  substitute.  ' 


leaflets. 
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lacking  the  characteristic  “ Brachystegia  ” venation  (3a  of  the  key). 
All  the  Brachystegias  have  this  venation  and  the  bright  red  slash. 

Over  much  of  Tanganyika  Territory  the  woodland  dominated  by  these 
genera  is  collectively  called  “ miombo  ” by  the  natives,  and  this  convenient 
name  has  therefore  been  adopted  by  my  Department.  In  some  areas, 
however,  the  name  refers  to  particular  species,  which  vary  from  place 
to  place. 

Note  on  the  Use  of  the  Key. — In  the  key  and  descriptions  which 
follow  I have  rejected  floral  characters  in  most  instances,  as  being  unlikely 
to  be  useful  to  the  field  investigator  who  may  seldom  find  flowering 
specimens. 

Throughout  the  key  the  word  ” generally  ” should  be  understood. 
For  example,  if  an  occasional  leaf  has  6 pairs  of  leaflets  biit  most  have 
3,  4 or  5,  then  the  species  will  appear  under  “ leaflets  not  more  than 
5 pairs.”  Adequate  and  well-grown  material  should  always  be  used 
for  specific  diagnosis,  and  coppice  shoots  and  terminal  leaves  must  be 
avoided. 

Finally,  a determination  made  with  the  aid  of  the  key  must  invariably 
be  checked  against  the  longer  descriptions  of  the  species,  which  are  given 
for  that  purpose. 

Note  on  Synonymy. — The  names  of  most  species  are  now'  fairly  well 
established,  but  there  is  still  room  for  discussion  on  the  status  of  the 
beautiful  “ mountain  acacia,”  referred  to  by  my  Department  as 
Brachystegia  microphylla  Harms,  the  name  retained  by  me  in  the  present 
paper.  Of  the  relatives  of  this  tree,  the  first  to  be  described  was 
B.  tamarindoides  Welw.  from  Angola.  The  second,  B.  Fischeri  Taub., 
recorded  from  Tanganyika,  may  be  a distant  variety  of  B.  tamarindoides, 
though  it  has  a simple  inflorescence  w'hich  the  latter  has  not.  Further, 
B.  microphylla  may  be  a variety  of  B.  Fischeri  if  this  is  in  fact  a good 
species  ; or  B.  Fischeri  may  be  a hybrid  of  B.  microphylla  with  B.  spicae- 
formis  Benth.  or  with  B.  longifolia  Benth.  Thus  B.  microphylla  may 
become  ultimately  B.  Fischeri  or  (less  probably)  B.  tamarindoides,  both 
earlier  names. 

I have  preferred  the  earlier  spelhng  (spicaeformis)  to  the  simplified 
version  {spiciformis)  now'  in  favour. 

Finally,  I w'ould  add  that  in  previous  publications  on  tsetse  habitats 
I have  made  use  of  the  followdng  names  w'hich  now'  require  amendment  : — 

For  B.  Boehmii  Taub.,  B . flagristipulata  Taub. 

For  B.  longifolia  Benth.,  B.  gluberrima  R.  E.  Fries. 

For  B.  spicaeformis  Benth.,  B.  itoliensis  Taub.  (hairy  forms),  and 
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B.  edulis  Hutch.  & Burtt  Davy  and  B.  euryphylla  Harms  (gla- 
brous forms). 

For  Isoberlinia  globiflora  Harms,  Berlinia  globiflora. 


Kev  to  the  Tanganyikan  Species  of  Bbachystegia  and  Isoberlinia. 


1.  a.  Bark  cuts  yellow  . . . . . . . . . . . . . . . . 2 

b.  Bark  cuts  red  or  pink  . . . . . . . . . . . . . . 3 

2.  a.  Bark  not  flaking  . . . . . . . . . . I.  globiflora  Harms. 

b.  Bark  flaking  to  expose  yellow  layer  . . . . /.  paniculata  Benth. 

3.  a.  Leaflets  with  a single  nearly  straight  vein  (mid-vein)  either  in  middle 

or  towards  front  margin,  and  2 or  more  curved  v'eins  arising  in  basal 
angle  behind  straight  vein  . . . . . . . . . . . . 5 

b.  Leaflets  without  curved  veins  in  the  basal  angle,  and  with  normal 

venation  . . . . . . . . . . . . . . . . 4 

4.  a.  Old  leaflets  hairy  below  . . . . . . I.  tornentosa  (Harms)  Hutch. 

b.  Old  leaflets  glabrous  or  nearly  so  below  . . I.  densiflora  Bak.  f. 

5.  a.  Rachis  not  grooved  above*  ; leaflets  not  more  than  5 pairs  . . . . 6 

b.  Rachis  grooved  above  ; or,  if  groove  indistinguishable,  leaflets  more 

than  5 pairs  . . . . . . . . . . . . . . . . 7 

6.  a.  Leaflets  tapering  to  a usually  pointed  tip  . . B.  floribunda  Benth. 

b.  Leaflets  broadly  rounded  . . . . . . B.  Burttii  Hoyle  (Mss.). 

7.  a.  Leaflets  never  more  than  5 pairs  . . . . . . . . . . 8 

b.  Leaflets  more  than  5 pairs  . . . . . . . . . . . . 10 

8.  a.  Bark  quite  smooth,  light  grey,  flaking  to  expose  yellow  or 

orange  layer  . . . . . . . . . . . . B.  Bussei  Harms. 

Bark  more  or  less  rough,  not  flaking  . . . . . . . . . . 9 


B.  Allenii  Benth. 
B.  spicaeformis  Benth. 
B.  longifolia  Benth. 

11  , 

12 


Mature  leaves  bluish  or  grey  green 
Mature  leaves  fresh  to  dark  green 
Leaf  completely  glabrous  . . 

Leaf  hairy  at  least  on  underside  of  rachis 

Leaflets  quite  symmetrical  about  their  mid -veins,  never  subtriangular 
Leaflets  more  or  less  asymmetrical  about  their  mid-veins,  sometimes 

subtriangular  . . . . . . . . . . . . . . . . 14 

12.  a.  Bark  smooth,  flaking  ; leaflets  generally  minute  and 

numerous  . . . . . . . . . . . . B.  microphylla  Harms. 

b.  Bark  rough,  not  flaking  ; leaflets  never  more  than  12  pairs,  never 

very  small  . . . . . . . . . . . . . . . . 13 

13.  a.  Stipules  with  large,  leafy  basal  auricle  persistent  at 

base  of  leaves  . . . . . . . . B.  stipulata  de  Willd. 

b.  Stipules  not  persistent  in  mature  leaves  ..  R.  witZi's  Hutch.  & Burft  Davy. 

14.  a.  Leaflets  very  asymmetrical  ; area  behind  the  mid-vein  at  least  three 

times  that  in  front  of  it  . . . . . . . . . . . . L5 

b.  Leaflets  less  markedly  asymmetrical  ; area  behind  the  mid -vein  less 

than  twice  that  in  front  of  it  . . . . . . . . . . 18 


* This  groove  is  best  seen  close  behind  the  insertion  of  the  leaflets. 
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15.  a.  Front  edge  of  leaflets  usually  convex,  very  rarely  con- 
cave ; leaflets  never  minute  . . . . B.  wangenneeana  de  Willd. 

b.  Front  edge  of  leaflets  markedly  concave  ; leaflets 

generally  minute,  yew-like B.  taxifolia  Harms. 

1(5.  a.  Distance  between  insertions  of  leaflets  usually  less  than 
greatest  width  of  adjacent  leaflets  ; subsidiary  net- 
work of  veins  inconspicuous  above.  . . . . . B.  Boehmii  Taub. 

b.  Distance  between  insertions  of  leaflets  more  than 
their  greatest  width  ; subsidiary  network  of  veins 

conspicuous  above  . . . . . . . . . . B.  longifolia  Benth. 

Descriptions  of  the  Species. 

Brachystegia.  Trunks  of  all  species  slash  deep  red. 

B.  Allenii  Hutch.  & Burtt  Davy. 

Leaflets  3 — .5  pairs,  usually  4.  Rachis  grooved  above,  and  Iodides 
present  but  inconspicuous.  Each  leaflet  set  in  its  own  plane  on  the 
rachis.  When  the  leaf  is  pressed,  the  leaflets  often  turn  upside-down  on 
the  rachis,  so  that  the  anterior  edges  lie  posteriorly  and  the  upper  surfaces 
outwards.  Largest  leaflets  about  the  middle.  Leaflets  subrectangular, 
symmetrical  about  their  mid-veins,  the  front  margin  basally  much 
recurved  on  to  the  mid-vein,  leaving  a small  open  nick.  Flush  bright 
red,  changing  to  bluish  or  greyish  green.  Bark  grey,  rather  rough. 
Medium  tree  with  rounded  crown. 

Rocky  hills  near  Lake  Tanganyika. 

B.  Boehmii  Taub. 

Leaflets  14  to  24  pairs.  Rachis  grooved  above,  and  Iodides  present. 
Always  with  some  hairs,  though  the  leaflets  may  be  almost  or  quite 
glabrous.  Distance  between  insertions  of  leaflets  usually  more  than  the 
greatest  width  of  the  adjacent  leaflets.  Largest  leaflets  behind  the 
middle.  Leaflets  narrow,  sometimes  subtriangidar  ; not  markedly 
asymmetrical,  the  area  behind  the  mid- vein  of  the  leaflet  being  less  than 
double  that  in  front  of  it,  and  the  mid-vein  extending  to  the  tip.  Sub- 
sidiary network  of  veins  inconspicuous  above.  Fallen  dead  leaves  dull 
reddish,  not  orange.  Flush  metallic  copper  or  fresh  green,  changing  to 
green  or  dark  green.  Fruits  brownish.  Bark  light  grey,  with  irregular 
shallow  grooves.  Large  tree  with  flat  top. 

Widespread,  but  scarce  or  absent  in  the  Central  Province. 

B.  Burttii  Hoyle  Mss. 

Leaflets  usually  3 — 4 pairs.  Rachis  without  groove  or  Iodides. 
Largest  leaflets  generally  terminal.  Leaflets  symmetrical  about  the  mid- 
vein, mostly  very  rounded.  Flush  wine-colour,  changing  to  bluish  or 


38 


The  Journal  of  South  African  Botany. 


greyish  green.  Fruits  bluish.  Bark  dark  grey,  a little  rough.  Medium 
tree  with  rounded  canopy. 

Rocky  hills  in  S.W.  Tanganyika,  from  3,000  to  5,000  ft. 

B.  Bussei  Harms. 

Leaflets  2 — 4 pairs.  Rachis  grooved  above  and  Iodides  present. 
Largest  leaflets  terminal.  Mid- vein  of  leaflet  usually  with  a slight  forward 
curve  ; leaflet  symmetrical  about  the  mid-vein.  Flush  bright  red, 
changing  to  bluish  or  greyish  green.  Fruits  greyish.  Bark  quite  smooth, 
flaking  to  expose  orange  or  j^ellow  layer.  Large  tree  with  rounded 
canopy. 

Rocky  hills.  Widely  distributed  in  western  Tanganyika. 

B.  floribunda  Benth. 

Leaflets  2 — 4 pairs,  usually  3.  Rachis  very  slender,  laterally  com- 
pressed, with  “ weeping  ” habit.  The  slender  rachis  permits  an  “ aspen- 
like  ” trembling  or  fluttering  of  the  leaves.  No  groove  or  Iodides  on  the 
rachis.  Largest  leaflets  terminal.  Leaflets  usually  somewhat  pointed, 
the  mid- veins  with  a slight  forward  curve.  Leaflet  symmetrical  about 
the  mid-vein.  Flush  bright  red,  changing  through  mauve  to  bluish  or 


older  wood.  Fruits  blui  „ . ly  smooth.  Medium  tree 

with  rounded  canopy. 

High  altitudes,  usually  above  5,000  ft.,  in  S.W.  Tanganyika. 

B.  longifolia  Benth. 

Leaflets  5 — 13  pairs,  usually  about  9.  Rachis  with  groove  and 
Iodides.  Some  races  have  completely  glabrous  rachis  and  leaflets,  others 
are  hairy.  Distance  between  insertions  of  leaflets  more  than  the  greatest 
■wddth  of  adjacent  leaflets.  (Specimens  from  the  central  and  southern 
plateaux  have  the  leaflets  less  markedly  separated  and  very  hairy,  and 
are,  therefore,  liable  to  be  confused  with  B.  Boehmii  Taub.  Northward 
and  westward  the  separation  of  the  two  species  presents  no  difficulty, 
for  hairy  specimens  of  B.  longifolia  do  not  occur.)  Largest  leaflets  about 
or  behind  the  middle.  Leaflets  rather  narrow,  more  or  less  asymmetrical 
about  the  mid-vein  and  often  subtriangular.  Subsidiary  network  of  veins 
conspicuous  above.  Flush  very  bright  red,  changing  to  green  or  dark 
bluish  green.  Underside  of  leaflets  glaucous  in  colour.  Fruits  brownish. 
Bark  dark  grey,  with  well -separated,  deep,  vertical  furrows  on  well-grown 
trees.  Large  tree,  sometimes  stunted  at  high  altitudes,  with  more  or  less 
flattened  crown. 

Widely  distributed  in  the  western  half  of  the  country. 


greyish  green.  Flowers 


panicles,  mainly  on  the 
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B.  microphylla  Harms. 

Leaflets  usually  minute  and  very  numerous  ; however,  forms  with 
fewer  and  larger  leaflets  do  occur.  Rachis  with  groove  and  Iodides, 
though  these  may  be  difficult  to  make  out.  Largest  leaflets  usually 
about  the  middle.  Leaflets  symmetrical  about  the  mid- vein.  Flush 
usually  pinkish  or  yellowish,  changing  to  green.  Bark  smooth,  grey, 
flaking  to  expose  a grey  layer.  Medium  to  large  tree  with  flat  top. 

Rocky  hills  and  ridges  everywhere. 

B.  spicaeformis  Benth. 

Leaflets  3 — 5 pairs  (very  rarely  6).  Rachis  with  gxoove  and  con- 
spicuous Iodides.  Largest  leaflets  terminal.  Leaflets  symmetrical  about 
the  mid-vein,  of  very  variable  shape,  but  never  narrow.  Flush  very 
variable,  green,  wine-colour,  or  yellowish,  occasionally  bright  red  ; 
changing  to  green.  Leaflets  always  very  shining.  Fruits  greyish.  Bark 
iron-grey,  rough  where  fire-scarred.  Medium  or  large  tree  with  rounded 
canopy. 

Common  everywhere  except  at  very  high  altitudes. 

B.  stipulata  de  Willd. 

This  tree  is  not  familiar  to  me,  and  I have  seen  it  only  near  Abercorn, 
in  Northern  Rhodesia.  It  appears  to  be  distinguished  from  B.  utilis 
Hutch.  & Burtt  Davy  {q.v.)  only  by  the  persistence  of  the  stipules,  with 
the  large  leafy  auricles,  at  the  leaf  bases  ; and  by  its  very  large  flowers, 
of  which  the  buds  are  half  an  inch  or  more  in  length. 

Ufipa  district  of  the  Western  Province. 

B.  taxifolia  Harms. 

Leaflets  usually  minute  and  very  numerous,  never  very  few.  Rachis 
with  inconspicuous  groove  and  Iodides.  Largest  leaflets  about  middle. 
Leaflets  markedly  asymmetrical,  the  mid-vein  lying  close  to  the  front 
edge,  which  is  concave.  Flush  reddish  or  yellowish  changing  to  shining 
dark  green,  the  adult  leaf  being  yew-like.  Fruits  short,  bluish.  Bark 
dark  grey  and  rough.  Medium  tree  with  very  flat  top,  occasionally  a 
thicket-forming  coppice. 

Extreme  S.W.  Tanganyika. 

B.  utilis  Hutch.  & Burtt  Davy. 

Leaflets  5 — 11  pairs,  usually  6 — 9.  Rachis  with  groove  and  Iodides. 
Largest  leaflets  about  middle.  Shape  of  leaflets  very  variable,  but  always 
rounded  at  end  ; may  be  wide  or  narrow  ; always  symmetrical  about 
mid-vein.  Flush  red  or  yellow,  changing  to  green.  Fruits  brownish. 
Bark  dark  grey,  rough.  Medium  tree  with  rounded  canopy. 

Rocky  hills.  Widely  distributed. 
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B.  wangermeeana  de  Willd. 

Leaflets  14 — 28  pairs,  usually  15 — 20.  Rachis  with  groove  and 
Iodides,  always  with  some  hairs  even  when  leaflets  have  not.  Distance 
between  insertions  of  leaflets  less  than  their  greatest  width.  Largest 
leaflets  behind  middle.  Leaflets  markedly  asymmetrical,  somewhat  sub- 
triangular,  the  area  behind  the  mid-vein  being  at  least  three  times  that 
in  front  of  it,  and  the  mid- vein  ending  somewhat  short  of  the  tip.  Front 
edge  of  leaflets  usually  convex,  very  rarely  concave.  Flush  green 
with  pink  tips,  changing  to  rather  bluish  green.  Fallen  dead  leaves 
orange.  Fruits  brownish.  Bark  dark  grey,  rough.  Medium  to  large 
tree,  with  rounded  crown. 

Widely  distributed,  but  not  very  common,  in  western  Tanganyika. 

Isoberlinia.  Trunk  slashes  yellowish  or  pink,  never  deep  red. 

I.  globiflora  Harms. 

Leaflets  about  4 pairs,  with  “ Brachystegia  ” venation.  Flesh 

greenish  or  yellowish,  turning  to  green.  Flowers  end  of  rains,  as  distinct 
from  Brachystegia  spp.  and  Isoberlinia  densiflora.  Bark  grey,  rough  where 
fire-scarred,  not  flaking.  Slash  yellowish.  Medium  to  large  tree  with 
rounded  crown. 

Common  everywhere  to  5,000  ft. 

I.  paniculata  Benth. 

Leaflets  about  4 pairs,  with  “ Brachystegia  ” venation.  Flush 

shining  yellow,  recalling  a yellow  oilskin,  changing  to  green.  Flow^ers 
end  of  rains.  Bark  smooth,  light  grey,  flaking  to  expose  a yellow^  layer. 
Slash  yellowish.  Large  tree  with  rounded  crown. 

Common  over  4,000  ft.  in  extreme  S.W.  Tanganyika. 

I.  densiflora  Bak.  f. 

Leaflets  large,  generally  over  4 inches  long,  with  normal  venation, 
glabrous  or  nearly  so  below  when  adult.  Flush  pinkish  through  mauve 
to  green.  Flow'ers  end  of  dry  season.  Fruit  a very  large  flat  pod,  up 
to  a foot  long.  Bark  grey,  slightly  rough.  Slash  pink. 

Common  over  4,000  ft.  in  western  Tanganyika. 

I.  tomentosa  (Harms)  Hutch. 

Leaflets  as  above,  but  always  hairy  below.  Flowers  end  of  rains. 
Fruit  and  bark  as  above. 

Locally  frequent  in  western  Tanganyika. 


Some  Notes  on  Sarcocolla. 
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SOME  NOTES  ON  THE  NOMENCLATURE,  GENERIC 
DEFINITION  AND  THE  SPECIES  QUESTION  IN 
THE  GENUS  SARCOCOLLA,  KUNTH. 

By  PAYJ.1ASTER  Captain  T.  M.  Salter,  R.N.  (ret.). 

I.  Nomenclature. 

The  genus  Sarcocolla,  derived  from  the  Greek  sarx,  flesh  and  kolla, 
glue,  was  coined  by  Linnaeus  (Linn.  Syst.  Ed.  I,  1735),  but  on  publication 
of  his  Species  Plantarum  Ed.  I (1753)  he  dropped  this  genus  in  favour 
of  Penaea,  retaining  the  word  Sarcocolla  as  the  trivial  name  for  Penaea 
Sarcocolla  L.  a well  known  Peninsula  plant. 

Since  the  genus  Sarcocolla  was  pre-Linnean  in  the  botanical  sense 
(i.e.  prior  to  1753),  it  is  now  ascribed  to  Kunth  who  revived  it  in  Linnaea 
V (1830)  p.  678,  but  although  that  author  cites  P.  Sarcocolla  L.,  he 
did  not  give  it  a new  trivial  name. 

Three  species  of  Penaea  appear  in  the  Species  Plantarum,  viz.  P. 
Sarcocolla  L.,  the  plant  now  knovm  under  the  invalid  name  Sarcocolla 
squamosa  Endl.  ; P.  mucronata  L.,  which  still  bears  this  name  ; and 
P.  squamosa  L.,  a species  of  somewhat  doubtful  identity  owing  to  the 
inadequacy  of  the  description.  It  is  very  probable  that  this  last  plant 
was  that  now  known  as  BrachysipJion  imbricatus  A.  Juss.  and  it  has  been 
so  considered  by  many  authors,  but  leaving  that  apart,  it  is  at  least 
obvious  that  it  is  not  Sarcocolla  squamosa  Endl.  (Gen.  Suppl.  IV  ii,  74) 
for  the  words  “ Corolla  ut  in  precedente  ” imply  that  the  corolla  is  like 
that  of  P.  mucronata.  L. 

A second  and  different  Penaea  squamosa  L.  appears  in  Linnaeus’ 
Mantissa  Altera  (1771)  and  since  this  species  is  identical  with  P.  Sarcocolla 
L.,  the  new  combination  Sarcocolla  squamosa  Endl.  (Gen.  Suppl.  IV  ii 
(1874)  74)  was  evidently  founded  on  this  Mantissa  species  which  is 
figured  in  Bot.  Reg.  (1816)  106.  In  1767  Bergius  gave  the  first  full 
description  of  the  species  under  the  name  Penaea  tetragona  Berg.  (El. 
Cap.  36)  and  as  this  is  the  first  trivial  name  (other  than  Sarcocolla  which 
is  invalid)  to  be  applied  to  it,  the  combination  Sarcocolla  tetragona  (Berg.) 
Salter  should  be  adopted. 

Sarcocolla  formosa  A.  Juss.  in  Ann.  Sc.  Nat.  3me  Ser.  VI  (1846) 
25  and  t.  2,  fig.  4 f . is  founded  on  specimens  of  Penaea  formosa  Thunb. 
El.  Cap.  Ed.  Schult.  (1823)  149,  in  Paris,  but  it  is  probable  that  some 
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error  in  distribution  of  Thunberg’s  specimens  took  place,  for  the  original 
specimen  of  P.  formosa,  Th.  in  Thunberg’s  own  Herbarium,  has  been 
identified  as  Glischrocolla  Lessertiana  A.D.C.  (Stephens  in  Flora  Capensis 
V ii  p.  96). 

Since  the  exact  identities  of  Penaea  squamosa  L.  of  Sp.  PL  I 
(?  Brachysiphon  imbricatus  A.  Juss.)  and  Penaea  formosa  Th.  (?  GUs- 
chrocolla  Lessertiana  A.D.C.)  are  doubtful,  it  is  left  to  those  who  have 
access  to  the  type  specimens  to  make  new  combinations  if  necessary. 

II.  Generic  Definition. 

An  error  exists  in  the  generic  definition  of  the  genus  Sarcocolla  as 
now  constituted  in  the  Flora  Capensis,  viz.  the  statement  that  the 
ovary  chambers  may  be  either  2-  or  4-ovuled,  whereas  they  are  actually 
always  4-ovuled.  Bentham  and  Hooker  (Gen.  Plant.  Ill  202)  seem  to 
have  first  discovered  that  the  chambers  were  4-ovuled,  but  since  they 
included  the  genus  Brachysiphon  under  Sarcocolla,  their  definition 
“ ovula  in  loc.  2,  vel  rarius  4 ” was  correct. 

A.  De  Jussieu,  in  Ann.  Sc.  Nat.  t.  2,  fig.  4,  gives  a misleading  plan 
of  a flower  of  Sarcocolla  in  which  the  ovary  is  shown  with  only  2 ovules 
in  each  chamber  and  this  agrees  with  his  description.  The  shape  of  the 
placenta  is,  however,  such  that  two  of  the  ovules  project  somewhat 
higher  than  the  other  two  and  it  is  just  possible,  when  taking  a cross 
section  of  the  ovary,  to  cut  through  the  upper  pair  only.  Perhaps  this 
is  the  explanation. 

III.  The  Species  Problem. 

The  genus  appears  to  be  confined  to  the  extreme  South  West  region, 
being  only  recorded  from  the  Cape  Peninsula,  the  Hottentots  Holland, 
Caledon  and  Bredasdorp  Hills  as  far  east  as  Elim. 

Three  species,  8.  squamosa  Endl.,  S.  minor  (Zey.)  ex  A.D.C.  and  S. 
formosa  A.  Juss.  are  now  recognised  in  the  Flora  Capensis  V ii  p.  94 
and  these  are  distinguished  in  the  key  by  the  number  of  flowers  in  the 
terminal  heads  and  by  the  size  of  the  leaves  and  median  floral  bracts. 
An  examination  of  the  genus  as  it  occurs  in  the  field,  however,  shows 
that  the  three  species  run  one  into  the  other  and  that  although  more 
or  less  typical  forms  of  the  species  can  be  picked  out,  there  are  many 
intermediates.  This  will  also  be  found  in  herbarium  collections  where 
there  is  much  material. 

That  the  species  S.  minor  and  8.  formosa  are  one  and  the  same  there 
is  no  doubt  at  all,  for  their  characteristics  often'occur  on  the  same  plant. 
8.  squamosa,  the  large  form  with  very  thick-set  flower  heads  of  4 — 7 
flowers,  occurs  in  its  extreme  form  in  the  Peninsula  hills  as  far  south 
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as  the  Muysenberg  range  where  on  the  southern  slopes  it  becomes 
depauperated,  usually  with  smaller  leaves  and  fewer  flowers  in  the 
heads,  gradually  merging  into  S.  minor  about  Fish  Hoek. 

About  Glencairn  and  to  the  south,  many  of  the  plants  produce 
entirely  single  or  both  single  and  several-flowered  heads.  The  most 
southerly  forms  have  very  small  leaves  and  in  the  neighbourhood  of 
Paulsberg  the  single-flowered  form  is  prevalent,  but  still  further  south 
on  Vasco  da  Gama  Peak,  where  the  plant  is  abundant,  both  the  small- 
leaved forms  merge  together.  A small  form  also  occurs  on  the  slopes 
above  Camp’s  Bay. 

In  the  Hottentot’s  Holland  Mts.  the  distribution  is  not  so  fully 
known,  but  the  larger  form  generally  occurs  inland  (Houw  Hoek  and 
Caledon)  while  the  smaller  forms  are  prevalent  in  the  south  and  nearer 
the  sea. 

These  do  not  seem  to  be  simple  epharmonic  forms.  What  is  more 
probable  is  that  they  represent  distinct  minor  races  or  strains,  selected 
by  the  habitat. 

In  all  forms  the  upper  leaves  gradually  merge  into  pale  sticky 
imbricating  laciniate  floral  bracts  which  grow  longer,  narrower  and 
more  spathulate  until  they  finally  take  the  form  of  a pair  of  almost 
linear  bracteoles  to  each  flower.  There  is  perhaps  a tendency  in  the 
large  {squamosa)  form  for  the  median  bracts  to  be  proportionately  wider 
than  in  those  of  the  southern  small  forms  in  which  the  bracteoles  are 
occasionally  missing,  but  these  distinctions  are  not  definite.  The  length 
and  diameter  of  the  corolla  tube  is  very  variable  in  all  the  forms. 

As  is  unfortunately  the  case  with  many  of  our  South  African  plants 
the  species  have  been  founded  by  old  Eimopean  botanists  on  the  evidence 
of  a very  limited  number  of  dried  herbarium  specimens  and  the  three 
species  of  Sarcocolla  are  a good  instance  of  what  might  be  called 
“ herbarium  species  ”. 

It  is  of  interest  to  record  that  Miss  M.  MacRobert,  of  the  University 
of  Cape  Town,  who  has  recently  been  studying  the  Penaeaceae  of  the 
Cape  Peninsula,  has  arrived  at  exactly  similar  conclusions. 

Since  as  Sarcocolla  occurs  in  the  field  no  definite  character  can  be 
found  to  warrant  its  separation  even  into  varieties,  it  is  proposed  to 
amalgamate  all  three  species  under  the  oldest  vahd  name,  viz.  8.  tetragona 
(Berg)  Salter,  which,  on  account  of  the  square  arrangement  of  the 
closely  congested  opposite  pairs  of  leaves  and  bracts,  is  a very  appropriate 


one. 
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NOTES  ON  MATRICARIA. 


By  Margaret  R.  Levyns. 


1.  M.  pilulifera  (L.f.)  Druce  and  M.  sabulosa  Wolley  Dod. 

In  studying  the  Matricarias  of  the  Cape  Peninsula  it  became  apparent 
that  in  recent  years  a certain  amount  of  confusion  had  arisen  between 
M.  pilulifera  (L.f.)  Druce  [ = M.  globifera  Fenzl  ex  Harv.)  and  M.  sabulosa 
Wolley  Dod.  M.  sabulosa  shows  considerable  variation  according  to 
habitat,  and  specimens  have  been  collected  in  which  many  of  the 


capitula  are  borne  singly  instead  of  in  corymbs.  Specimens  of  this 
kind  have  been  assigned  to  ilf . pilulifera  while  the  more  normal  corymbose 
forms  have  been  placed  in  M.  sabulosa.  A careful  study  of  the  living 
plants  has  shown  that  only  one  of  these  species  occurs  on  the  Cape 
Peninsula  and  the  problem  to  be  settled  is  whether  M.  sabulosa  is 
merely  a form  of  M.  pilulifera  or  a distinct  species. 

The  existing  descriptions  are  not  helpful.  The  5-lobed  corolla 
mentioned  by  Wolley  Dod  as  characterising  M.  sabulosa  (Journ.  Bot. 
39  p.  399)  is  probably  a mistake.  Wolley  Dod  3421  from  Klein  Kalk 
Bay  is  in  the  Bolus  Herbarium  and  has  a 4-lobed  corolla.  Although 
this  number  is  that  of  the  type  specimen,  the  locality  is  not  that  cited 


1.  Matricaria  pilulifera  x 20.  2.  M.  sabulosa  x 20. 
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in  the  Journal  of  Botany  where  the  shore  between  Sea  Point  and  Camps 
Bay  is  given.  Possibly  more  than  one  collection  was  included  under 
the  type  number,  and  the  type  which  is  presumably  at  Kew,  may  have 
a 5-lobed  corolla.  I have  examined  living  specimens  from  various 
places  on  the  Cape  Peninsula  and  have  never  seen  a 5-lobed  corolla  in 
this  species,  so  if  it  occur,  it  is  exceptional. 

An  examination  of  a considerable  amount  of  herbarium  material 
confirms  the  general  impression  that  two  species  are  involved.  Good 
specific  distinctions  are  present  in  the  flower  as  will  be  evident  from  the 
accompanying  figures.  In  M.  pilulifera  (Fig.  1)  the  lower  part 
of  the  corolla  tube  is  considerably  longer  than  the  ovary,  while  in  M. 
sabulosa  (Fig.  2)  they  are  approximately  equal  in  length.  The  whole 
flower  is  more  slender  in  M.  pilulifera.  The  pappus  in  this  species  is 
very  small  and  toothed  and  is  more  or  less  symmetrical.  In  31. 
sabulosa  the  pappus  is  relatively  larger  and  asymmetry  is  marked. 
This  is  seen  in  Fig.  2 where  the  unequal  toothing  and  the  incomplete 
nature  of  the  pappus  are  shown.  The  glands  which  are  shown  on  M. 
sabulosa  are  probably  of  no  specific  importance.  Their  number  is 
variable,  and  as  in  certain  species  of  this  genus  glandular  and  eglandular 
forms  may  occur,  this  may  prove  to  be  true  of  31.  sabulosa. 

31.  sabulosa  is  a coastal  plant,  never  occurring  very  far  from  the 
sea.  It  extends  from  the  Cape  Peninsula  eastwards  to  Cape  Agulhas. 
31.  pilulifera  is  a common  plant  and  occurs  in  dry  inland  places 
throughout  the  Province  but  it  does  not  occur  on  the  Cape  Peninsula. 

2.  31.  africana  Berg,  and  3/1.  hirta  (Thunb.)  DC. 

In  Bolus  and  WoUey  Dod’s  list  of  the  flowering  plants  of  the  Cape 
Peninsula  two  ligulate  species  of  Matricaria  are  given,  31.  capensis 
L.  and  M.  hirta  DC.  The  authors  remark  that  they  have  not  found 
31.  hirta  but  they  doubt  its  distinctness  from  31.  capensis.  In  this  note 
evidence  will  be  given  in  support  of  Bolus  and  Wolley  Dod’s  view,  but 
before  proceeding  to  the  discussion  it  is  necessary  to  point  out  that  the 
name  31.  capensis  cannot  be  used  as  it  is  not  the  earliest  one  for  this 
species.  This  name  was  applied  by  Linne  in  1767  (Mant.  i.  p.  115)  but 
is  antedated  by  31.  africana  Berg  (PI.  Cap.  p.  296)  published  two  months 
earher.  The  reason  that  this  fact  has  been  overlooked  is  that  in  De 
Candolle’s  Prodromus  VI  p.  51  the  following  reference  is  cited  “ Cotula 
capensis  Linn.  sp.  287  ”.  This  is  repeated  by  Harvey  in  the  Flora 
Capensis  and  by  Hutchinson  in  the  Kew  Bulletin  p.  114  (1917). 
Hutchinson  expands  this  reference  to  “ Cotula  capensis  Linn.  Sp.  PI. 
287  (1763)  ”.  Had  this  been  correct,  no  change  of  name  would  be 
necessary,  but  unfortunately  Cotula  capensis 'does  not  appear  anywhere 
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in  this  edition  of  the  Species  Plantarum.  The  reference  really  refers 
to  p.  287  in  the  Mantissa  ii  which  was  published  in  1771.  It  is  therefore 
necessary  to  adopt  Bergius’  name  in  place  of  the  Linnaean  one. 

The  type  specimen  of  M.  hirta  DC  was  collected  by  Thunberg 
and  described  as  Chrysanthemu7n  hirtum.  He  recorded  it  as  occurring 
in  damp  hollows  near  Cape  Town  and  flowering  in  April.  Harvey, 
who  had  seen  Thunberg’s  specimen,  recorded  the  same  species  from 
marshes  near  the  Salt  River,  Cape  Flats.  It  is  most  probable  that  the 
exact  localities  from  which  these  early  specimens  were  obtained  have 
since  been  built  over.  However,  a small  area  of  salt  marsh  still  exists 
at  the  northern  end  of  Paarden  Island,  and  there  in  depressions  which 
are  under  water  during  the  winter  months  and  are  partially  inundated 
during  high  spring  tides,  a white-rayed  Matricaria  is  present  in  abundance. 
Plants  collected  in  Spring  and  early  Summer  from  this  locality  have  been 
placed  in  M.  africana  Berg.  They  always  have  a certain  number  of 
hairs  on  their  vegetative  parts  but  at  this  time  of  year  the  hairs  are 
quite  inconspicuous,  frequently  falling  off,  and  the  plants  appear  almost 
glabrous.  During  the  later  part  of  the  Summer,  however,  the  branches 
formed  assume  a more  luxuriant  covering  of  hairs  and  many  plants 
would  then  be  described  as  densely  hairy.  This  change  in  indumentum 
is  a purely  seasonal  one  and  therefore  of  no  specific  value. 

Harvey  in  the  Flora  Capensis  makes  use  of  the  shape  of  the  receptacle 
in  separating  these  two  species.  M.  africana  is  stated  to  have  a globose 
receptacle  and  M.  hirta  a conical  one.  A large  number  of  plants  were 
examined  in  order  to  test  the  value  of  the  shape  of  the  receptacle  as  a 
specific  character.  Great  variability  was  encountered  in  this  respect, 
receptacles  ranging  from  sharply  conical  to  hemispherical.  This  character 
too,  therefore,  proved  to  have  no  specific  value. 

The  size  of  the  pappus  was  observed  to  be  variable,  but  although 
in  some  cases  it  was  very  small,  in  no  case  was  it  completely  absent. 
This  variability  in  size  may  account  for  the  fact  that  Harvey  described 
the  ligulate  floret  as  being  without  pappus. 

The  tube  of  the  ligulate  floret  is  not  constant  in  shape.  In  some 
cases  it  is  somewhat  flattened,  but  in  others  the  flattening  is  pronounced 
and  two  lateral  wings  are  produced. 

These  observations  show  clearly  that  these  plants  are  highly  variable. 
No  character  which  would  justify  the  retention  of  two  species  has  been 
found,  and  it  therefore  becomes  necessary  to  sink  M.  hirta  (Thunb.) 
DC  in  the  older  species  M.  africana  Berg. 

I wish  to  acknowledge  my  indebtedness  to  the  National  Research 
Council  and  Board  for  a grant  which  has  been  used  in  connection  with 
this  research. 
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ON  SOME  SPECIES  OF  CENTELLA  L. 

By  R.  S.  Adamson. 

The  complex  of  forms  associated  together  under  C.  glahrata  L. 
{Hydrocotyle  Centella  Cham.  & Schlecht.)  has  been  variously  arranged 
and  classified  by  different  vTiters.  In  1820  Richard  for  the  first  time 
separated  one  as  a separate  species  as  H.  bupleurifolia  (Monog.  Hydro. 
78,  1820).  He  contrasts  this  species  on  the  one  hand  with  H.  glabrata 
and  on  the  other  with  H.  triloba.  From  the  former  it  is  separated  by  the 
3-rayed  umbels,  from  the  latter  by  the  entire  leaves.  Unfortunately 
neither  point  is  really  satisfactory  ; C.  glabrata  has  umbels  with  3 rays 
though  these  are  often  so  closely  approximated  as  to  appear  to  have 
more,  also,  some  specimens  undoubtedly  belonging  to  Richard’s  species 
have  some  of  the  leaves  toothed.  The  similarities  between  C. 
bupleurifolia  and  C.  triloba  seem  to  have  been  overlooked  by  most  sub- 
sequent writers  who  have  associated  the  plant  with  C.  glabrata. 

Ecklon  and  Zeyher  (Enum.  334 — 339,  1837)  created  a number  of 
species  out  of  this  group.  Among  these  they  included  H.  bupleurifolia 
but  at  the  same  time  modified  the  description  of  the  fruit  and  involucre 
so  that  their  interpretation  of  the  species  includes  Richard’s  plant  and 
also  forms  of  C.  glabrata  and  of  C.  triloba. 

Schinz  (BuU.  Herb.  Boiss.  III.  410  1895)  recognised  the  species  as 
distinct  and  described  the  form  with  some  toothed  leaves  as  new  under 
the  name  H.  heterophylla. 

The  majority,  however,  have  not  separated  the  species  but  have 
made  a variable  number  of  forms  or  varieties  which  are  based  almost 
entirely  on  the  shape  of  the  leaf  and  the  degree  of  hairiness.  This  scheme 
started  with  Chamisso  and  Schlechtendal  (Linnaea  1.  275,  1826).  They 
concluded  that  the  variations  were  not  really  separable  and  described 
a number  of  ‘ formae  ’.  De  Candolle  (Prodr.  IV.  68,  1830)  raised  these 
to  varieties  of  which  four  were  named.  This  plan  has  been  followed 
since  though  the  number  of  varieties  has  been  increased.  Sender  (FI. 
Cap.  II.  532,  1853)  made  a number  of  subvarieties  under  the  original 
varieties.  Domin  (Engler  Bot.  Janrb.  XLI.  164 — 5,  1909)  essentially 
follows  Sender’s  arrangement  though  simphfying  the  arrangement 
somewhat. 

This  utihsation  of  leaf  shape  as  the  essential  character  for  the 
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classification  of  the  plants  is  not  a satisfactory  one.  There  is  a large 
degree  of  variation  with  season  and  with  habitat.  As  an  example,  hut 
by  no  means  an  extreme  one,  a plant  collected  in  October  had  soft  oval 
leaves  2 cm.  long  and  6 — 6 mm.  across  with  petioles  at  least  2 cm.  long. 
The  same  plants  in  January  were  forming  much  smaller  leaves  much 
harder  in  texture  and  with  quite  short  petioles  ; the  leaves  at  this  season 
measured  1 — 1.25  cm.  in  length  and  3 mm.  in  width  with  petioles  not 
over  8 — 9 mm.  Much  more  extreme  cases  could  be  given  from  varying 
habitats. 

An  examination  of  a large  amount  of  material  in  the  field  and  in 
herbaria  has  shown  that  if  fruit  characters  are  taken  along  with  the 
vegetative  ones  a clear  separation  of  the  complex  into  two  species  is 
possible.  It  is  unfortunate  that  much  of  the  material  in  collections  is 
without  fruit.  The  first  of  these  two  species  is  Richard’s  H.  bupleurifolia. 
As  the  original  description  is  not  complete  the  essential  features  are 
enumerated. 

C.  bupleurifolia. 

Stems  woody  and  buried  in  the  ground  with  tufted  erect  shoots  with 
short  internodes  and  long  prostrate  branches  with  long  internodes. 
Axillary  branches  on  the  long  shoots  have  short  internodes  and  may 
root.  Leaves  hard,  coriaceous,  entire  or  some  of  those  on  the  long  shoots 
with  2 — 5 blunt  teeth  at  the  tip,  generally  with  long  petioles.  Umbels 
3-rayed,  those  on  the  long  shoots  with  male  flowers  only.  Fruit  rather 
large,  5 — 6 mm.  long  4 — 5 mm.  wide,  mericarps  with  3 — 5 distinct 
ridges  on  each  side.  Fruit  more  or  less  flat  topped.  Involucre  acute 
not  more  than  half  the  length  of  the  fruit.  (Figs.  1 & 2.) 

The  plant  occurs  among  sandstone  rocks,  commonly  at  the  foot  of 
cHffs,  on  mountains  above  1,000  ft. 

The  synonymy  is  : — 

C.  bupleurifolia  (Rich.)  Adamson  comb.  nov. 

H.  bupleurifolia  Rich.  Monog.  Hydrocot.  78,  1820. 

H.  heterophylla  Schinz  BuU.  Herb.  Boiss  III,  410,  1895. 

H.  bupleurifolia  var.  tridentata  Eck.  & Zeyh.  Enum.  335,  1837. 

Further,  the  species  has  been  included  along  with  other  plants  in  the 
following  : — 

H.  bupleurifolia  Eck.  & Zeyh.  1.  c. 

H.  Centella  f.  latifolia  Cham.  & Schlecht,  1.  c. 

H.  Centella  var.  latifolia  D.C.  Prodr.  IV,  69,  1830. 

C.  glabrata  var.  latifolia  and  var.  coriacea  Domin.  1.  c. 

H.falcata  Eck.  & Zeyh.  1.  c.  335. 

H.  plantaginea  Eck.  & Zeyh.  1.  c. 
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Fig.  1.  1,  2.  Centella  bupleurifolia.  3.  4.  C.  glabrata.  5.  C.  glabrata  var.  linifolia.  6.  C.  glabrata  var.  affini.s. 
7.  C.  glabrata  var.  acuminata.  8,  9.  C.  virgata.  10,  11.  C.  macrocarpa.  All  X 12. 
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The  following  specimens  belong  to  this  species  : — 

Without  exact  locality  : Burchell  7863  ; Ecklon  2173  ; 

C.B.S.  Alexander  ; Ecklon. 

Clanwilliam  Div.  : Blaauwberg,  Drege  7614. 

Cape  Div.  : Constantia,  Ecklon  <£•  Zeyher  ; Constantiaberg,  Adamson 
1753,  2099,  2375  ; Tokai,  Ecklon  407  ; Noordhoek,  Adamson 
2437  ; Steenberg  Plateau,  Salter  272/33,  Adamson  2107  ; Kalk 
Bay  Mts.,  Adamson  2397,  2531  ; Simonstown,  Ecklon  & Zeyher. 

Stellenbosch  Div.  : Somerset  West,  Ecklon  2174. 

Caledon  Div.  : Houwhoek,  Bowie. 

Uitenhage  Div.  : Uitenhage,  Zeyher  1. 

C.  buplcurifolia  approaches  C.  triloba  (Thunb.)  Drude  in  habit  and 
fruit  shape.  It  is  easily  distinguished  by  the  more  widely  spreading 
branches,  much  more  cuneate  leaves,  3-rayed  umbels,  and  short 
involucre. 


C.  glabrata  L. 

When  the  foregoing  species  is  separated  a'^much  more  definite 
assemblage  constitutes  C.  glabrata.  This  has  stems  usually  branching 
above  the  ground  level  and  without  any  clear  distinction  into  shoots 
with  long  and  short  internodes.  The  umbels  are  three-rayed.  The  fruit 
is  much  flattened  and  rounded  in  outline  and  distinctly  emarginate  at 
the  top.  The  fruit  is  smaller  than  in  C.  bupleurifolia,  2.5  mm.  long  and 
about  the  same  in  width  (Figs.  3 & 4).  Each  mericarp  has  3 thin  ridges 
on  the  sides.  In  leaf  there  is  much  variation.  In  texture  it  is  usually 
thinner  and  less  hard  than  C.  bupleurifolia ; the  shape  varies  from  broadly 
oval  to  narrow  lanceolate,  with  usually  3 longitudinal  veins.  The  plants 
are  either  glabrous  or  hairy. 

The  varieties  described  by  Sonder,  Domin,  and  others  are  not  very 
satisfactory.  Pending  a really  detailed  study  of  the  species,  it  does  not 
seem  possible  to  subdivide  the  broader  leaved  forms  on  vegetative 
characters.  The  following  seem  to  be  distinctive  varieties  both  in  form 
and  in  habitat  : — 

var.  linifolia  Domin  [H.  linifolia  L.  f.  Suppl.  176.  1781  ; H.  Centella 
var.  linifolia  DC.  l.c.)  Leaves  rolled  up  and  appearing  as  if  hnear. 
Involucre  at  least  half  leng-th  of  fruit  (Fig.  5).  Dry  mountain 
slopes,  local  and  not  common.  The  variety  is  often  confused  with 
C.  virgata  but  is  readily  distinguished  both,  in  habit  and  in  fruit 
characters. 

var.  affinis  Adamson  comb.  nov.  {H.  affnis  Eck.  & Zeyh.  l.c.  335). 
Very  slender,  with  elongated  strap  shaped  leaves  on  long  petioles. 


On  Some  Species  of  Centella  L. 
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leaves  1 veined  with  hooked  point,  fruit  sharply  bent  downwards, 
otherwise  like  the  type  (Fig.  6). 

Sand  at  low  altitudes,  often  near  the  sea,  usually  under  bushes. 
The  variety  has  some  resemblance  to  C.  debilis  (Eck.  & Zeyh.)  Domin. 
The  following  belong  to  this  variety  : — 

C.G.H.  Pappe. 

Cape  Div.  : Doornhoogte,  Ecklon  ; Table  Mt.,  Ecklon  413  ; Stink- 
water,  Rehmann  1363  ; Rondebosch,  Schlechter  1249  ; Signal 
Hill,  Adamson  2542  ; Retreat,  Adamson  2217  ; Bergvliet, 
Adamson  2674  ; Simonstown,  Adamson  1992  ; Bonteberg, 
Adamson  1818. 

Knysna  Div.  : Krakakama,  Zeyher  2658. 

Without  exact  locality  : Drege  H.  Centella.  var.  linifolia. 

Var.  acuminata  Adamson  var.  nov.  A typo  differt  ; fructibus  longioribus 
quam  latis,  marginibus  plus  minusve  parallelis,  costis  dorsalibus 
prominentibus  lateralibus  parvis,  involucri  foliis  duobus -ecuminatis 
fructum  aequantibus  vel  paullo  minoribus.  (Fig.  7).  A low  growing 
plant  with  hairy  leaves.  Fruits  flattened  of  the  same  size  as  the  type 
but  differing  in  shape ^and  with  long  pointed  involucre. 

Among  rocks  on  mountains  above  3,000  ft.  Tulbagh  and  Cold 
Bokkeveld  Mountains. 

The  following  belong  here  : — 

Tulbagh  Div.  : Tulbagh  Kloof,  Ecklon  2178  (as  H.  fusca)  ; Roode- 
sandberg,  Adamson  1026,  1069. 

Ceres  Div.  : Cold  Bokkeveld  Mts.,  Adamson  1064,  1073. 

C.B.S.  Harvey  621. 

The  plant  collected  by  Drege  under  the  name  ‘ H.  linearis  E.  Mey.’ 
which  w'as  placed  by  Sonder  (l.c.)  under  var.  linifolia  subvar.  verticillata, 
and  by  Domin  (l.c.)  under  var.  linifolia  f.  rigescens,  seems  very  distinctive. 
It  has,  how-ever,  not  been  re-collected  since  then. 

C.  virgata. 

An  examination  of  much  material  shows  that  there  are  two  plants 
associated  under  this  species  which  are  separable  on  characters  of  fruit, 
habit,  and  habitat.  These  have  frequently  been  regarded  as  constituting 
tw’o  varieties  but  the  distinctions  between  them  are  such  that  they  seem 
quite  deserving  of  individual  specific  rank.  The  two  are  : — 

C.  virgata  (L.f.)  Drude  in  Engler  & Prantl  Die  Nat.  Pflanzenf.  III. 8.  119. 
1897. 

H.  virgata  L.f.  Suppl.  176.  1781. 

H.  lanuginosa  Eck.  & Zeyh.  Enum.  33  7.  1837. 

H.  fusca  Eck.  & Zeyh.  l.c.  (partly). 
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Erect  or  suberect  often  woody  with  persistent  shoots.  Umbels  with 
equal  rays,  the  uppermost  male  only.  Fruit  longer  than  broad,  flat 
topped  and  almost  parallel  sided.  Mericarps  with  3 — 5 small  straight 
ridges  on  each  side,  the  middle  ones  often  incomplete  (Figs.  8 & 9).  Fruits 
finally  bent  down. 

An  exceedingly  variable  species  in  habit,  size,  rigidity  of  leaves,  and 
other  features.  The  various  forms  need  careful  study.  H.  filicauUs 
Eck.  & Zeyh.  l.c.  338,  H.  trichophylla  Eck.  & Zeyh.  l.c.  338,  and  H. 
alpina  Eck.  & Zeyh.  l.c.  334,  seem  to  be  dwarf  and  slender  forms  found 
growing  at  higher  altitudes. 

C.  macrocarpa  (Rich.)  Adamson  comb.  nov. 

H.  macrocarpa  Rich.  Monog.  Hydroc.  80.  P1.67.f.40.  1820. 

C.  virgata  var.  macrocarpa  Domin  l.c. 

H.  virgata  var.  macrocarpa  DC.  Prodr.  IV.  69.  1830  (this  var.  is  often 
attributed  to  Cham.  & Schlecht.  Though  they  did  describe  it 
they  did  not  give  names  to  the  segregates  of  C.  virgata). 

Erect  or  spreading,  usually  herbaceous  with  annual  shoots.  Upper 
umbels  male  only,  others  with  ray  with  complete  flower  shorter  than 
others.  Fruit  larger  than  in  C.  virgata,  5 — 6 mm.  long,  as  broad  as  long, 
round  in  outline,  distinctly  emarginate  at  the  top.  Mericarps  with  2 pro- 
minent curved  ridges  on  each  side,  much  wrinkled  between  when  dry. 
(Figs.  10  & 11).  Fruit  stalks  straight  erect. 

Damp  places  on  sand  and  on  peaty  soils,  rarely  above  1,500  ft.  The 
following  belong  to  this  species  : — 

Clanwilliam  Div.  : Ezelbank,  Drege  7624  ; Wuppertal,  Drege  7623. 

Cape  Div.  : Doornhoogte,  Ecklon  & Zeyher ; Table  Mt.,  Ecklon  & 
Zeyher  2181  ; Pappe  ; Kenilworth,  Adamson  579,  1197  ; Wynberg, 
Ecklon  ; Wallich  ; Constantiaberg,  Wolley-Dod  655  ; Salter  1172  ; 
Adamson  2388  ; Simonstown,  Wright  ; Wolley-Dod  1982  ; Adamson 
2343. 

Stellenbosch  Div.  ; Hottentot’s  Holland,  Ecklon  & Zeyher. 

Worcester  Div.  : Du  Toit’s  Kloof,  Drege  1836. 

Swellendam  Div.  : Swellendam,  Mund  91. 

Without  exact  locality  : Burchell  464,  3585  ; Drege  7663  ; Harvey  628, 
630  ; Masson  ; Pappe  ; Zeyher  7,  613,  727. 
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Coelidium  Fourcadei,  Compton  n.  sp.  (Leguminosae — Liparieae.) 

Frutex  ramosus,  alt.  ad  c.  50  cm.,  ramis  irregulariter  erecto-patentibus. 
Ramuli  angusti,  striati,  juventute  sericei.  Folia  erecto-patentia,  paullum 
quam  internodos  longiora,  sessilia,  simplicia,  exstipulata,  elliptica,  base 
rotundata,  acuta,  supra  sericea,  infra  sericeo-pilosa,  non  glabrescentia, 
long.  c.  5 — 8 mm.,  lat.  c.  2-5 — 4 mm.,  marginibus  integris,  parum 
involutis.  Flores  geminati,  in  pedunculo  commune  axillare  long.  c.  2 mm.,, 
vel  solitarii.  Bracteolae  lineari-lanceolatae,  long.  c.  1-5  mm.  Becepta- 
culum  obconicum,  pilosum,  long.  2 mm.  Calyx  pilosus,  tubo  long.  c. 
1 mm.,  diam.  c.  2 mm.,  segmentis  subaequalibus,  anguste  lanceolatis, 
aeutis,  long.  c.  1 mm.  Corolla  glabra,  rosea,  carina  quam  vexillum 
alaeque  paullum  saturatius  colorata.  Vexillum  orbiculatum,  reflexum, 
parum  undulatum,  breviter  unguiculatum,  diam.  4 mm.  Alae  angustae, 
unguiculatae,  long.  5 mm.,  lat.  2 mm.  Carina  breviter  calcarata,  long. 
5 mm.,  lat.  1 -5  mm.  Stamina  libera,  filamentis  tenuibus,  antheris  parvis. 
Ovarium  dense  pilosum,  1-ovulatum,  stylo  angusto,  stigmate  capitellato. 

Hab.  Cape  Province.  L^niondale  Division  ; in  the  Kouga  near  Misgund, 
2,500  ft.  alt.,  13  October,  1938,  Compton  7384.  (Type  in  National  Botanic 
Gardens  Herbarium)  : Keurbooms  River,  Long  Kdoof,  Fourcade  1636. 
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This  new  species  marks  a considerable  eastward  extension  of  the  range 
of  the  genus  Coelidium,  which  has  not  previously  been  recorded  east 
of  Riversdale. 


Fig.  t.  Coelidium  Fourcadei.  1.  Two  flowers  on  common  pedrmcle  x 5.  2.  Calyx, 
side  view  x 5.  3.  Calyx  laid  out,  showing  attached  stamens  x 5.  4.  Vexillum, 
front  view  x 5.  5.  Vexillum  from  behind  x 5.  6.  Alae  from  inside  x 5.  7. 
Carina  from  inside  X 5.  8.  Carina  from  outside  X 5.  9.  Gynaeciirm  x 5. 

10  Gynaecium  showing  single  ovule  x 5.  11.  Inflorescence  x IJ.  {Compton 

7 4.)  Del.  P.  Kies. 

Aspalathus  aristatus,  Compton  n.  sp.  (Leguminosae — Genisteae.) 

§ Terminales. 

Frutex  glaber,  diflfusus,  irregulariter  ramosus.  Caules  juvenes  tenues, 
flavi  vel  straminei,  parum  striati,  internodiis  longis,  foliorum  fasciculis 
remotis.  Folia  lineari-subulata,  supra  leviter  sulcata,  parum  arcuato- 
recurvata,  long.  5 — 7 mm.,  apice  aristato,  vix  pungente.  Flores  soli- 
tarii  in  foliorum  fasciculis,  subsessiles  vel  breviter  pedicellati.  Bracteolae 
basales,  pusillae,  subulatae,  puberulae.  Calycis  tubus  obcuneatus,  long. 
2 mm.,  lobi  subulati,  aristati,  subaequales,  recti  vel  curvati,  long.  2-5 
mm.  Vexillum  alaeque  flavi,  in  siccitate  rosei  : carina  rosea.  Vexillum 
orbiculare,  supra  puberulum,  diam.  5 mm.  Alae  glabrae,  parum  ungui- 
culatae,  long  5 mm.,  lat.  1-7  mm.  Carina  glabra,  breviter  unguiculata, 
long.  6 mm.,  lat.  2 mm.  Tubus  staminalis  long.  4 mm.  Ovarium  glabrum, 
2-ovulatum,  stylo  curvato,  stigmate  capitellkto.  Legumen  semine  singulo. 


Plantae  Novae  Africanae. 
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Hab.  Cape  Province.  Worcester  Division  : Roodeberg,  in  Valsch 
Gat  Kloof,  5,000  ft.  alt.,  19  Jan.,  1940,  Compton  8408.  (Type  in  National 
Botanic  Gardens  Herbarium.)  Ceres  Division  (?)  : Koude  Bokkeveld, 
in  montibus  prope  Tandfontein  (?  Sandfontein),  25  Jan.,  1897,  Schlechter 
10137. 


Fig.  2.  Aspalathus  aristatus.  1.  Flower,  side  view  x 5.  2.  Vexillurn  x 5.  3.  Alae 
from  outside  X 5.  4.  Alae  from  inside  X 6.  5.  Carina  from  inside  X 5. 

6.  Carina  from  outside  X 5.  7.  Stamens  X -5.  8.  Gynaecium  x 5.  9.  Gynaecium 
showing  the  two  ovules  X 5.  10.  Fruit  X 5.  11.  Procumbent  twig  X 2. 

(Compton  8408.)  Del.  P.  Kies. 


I have  adopted  Miss  Garabedian’s  manuscript  name  for  this  species. 
It  is  alhed  to  A.  retroflexa  L.,  from  which  it  differs  in  being  glabrous  in 
stems,  leaves,  calyx  and  ovary,  in  the  long  arista  of  the  leaves  and  calyx 
lobes,  and  in  other  respects.  The  change  of  colour  on  fading  from  yellow 
to  pink  in  the  standard  and  wings  is  an  unusual  feature. 
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Psammotropha  anguina,  Compton  n.  sp.  (Aizoaceae.) 

Fruticulus  difFusup,  pallidus,  ubique  glaber,  caulibus  rectis  vel 
sinuosis.  Folia  omnia  arete  appressa,  crasse  marginata.  Pedunculus 
brevis  vel  nullus.  Inflorescentia  corymbosa,  densa,  pedunculis  seeondariis 


Fig.  3.  A.  Psammotropha  anguina.  1.  Branch  X 2.  2.  Bract  X 20.  3.  Flower, 
front  view  X 20.  4.  Flower,  side  view  X 20.  5.  Perianth  segment  x 20. 

6.  Stamens  x 20.  7,  8.  Gynaecium  x 20.  9.  Fruit,  from  above  x 20.  10.  Leaf, 
outer  view  x 20.  (Compton  4420.) 

B.  Psammotropha  quadrangular  is  var.  calcarata.  1.  Portion  of  stem,  showing 
arrangement  of  leaves  X 2.  2.  Leaf,  outer  view  x 10.  (Compton  6987.)  Del. 
W.  F.  Barker. 


pedicellisque  brevibus.  Bracteae  latae,  ovatae  vel  orbiculatae,  supra 
concavae,  apice  minute  denticulata,  mucronata.  Perianthii  segmenta 
late  albo-raarginata. 

Hab.  Cape  Province.  Ceres  Division  ; Ceres  Wild  Flower  Show, 


Plantae  Novae  Africanae. 
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2 October  1933,  Compton  4420.  (Type  in  National  Botanic  Gardens 
Herbarium)  ; also  1 October,  1934,  Compton  4885  ; also  5 October, 

1936,  Compton  8566  ; In  arenosis  prope  Ceres,  1,500  ft.,  January,  1888, 

Bolus  8618  : In  arenosis  prope  pagum  Ceres,  flores  albidi,  October, 
1889,  Bolus  7348  (Herb.  Norm.  Aust.-  \fr.  1045)  : Wagenbooms  River, 
Koude  Bokkeveld,  5,300  ft.,  27  January,  1897,  Schleckter  10166  : Wa- 
booms  River,  25  September,  1936,  Compton  6518.  Clanwilliam  Division  : 
Crystal  Pool,  Cederberg,  13  February,  1936,  Compton  6309  : Elands 
Kloof,  Leivis  in  Herb.  Bolus  22066  : Middleberg,  Leiois  in  Herb.  Bolus 
sine  num.  : Middleberg,  Barnes  in  Herb.  Bolus  sine  num.  Laingsburg 
Division  : Witteberg  Summit,  5,000  ft.,  31  October  1934,  Compton 

2688. 

Under  this  species  I group  together  a number  of  collections  ascribed — 
in  some  cases  with  doubt — to  Psammofropha  quadrangularis  Fenzl. 
N.  E.  Brown  who  saw  Bolus  8618  marked  it  as  a new  species.  Bolus  in 
sending  a second  lot  of  material  to  Kew  wrote  : “ Mr.  N.  E.  Brown 
thought  it  was  distinct  from  Ps.  quadrangularis.  I however  can  see  no 
difference  except  in  the  size  of  the  bracts.  16.5.1897.” 

In  addition  to  the  difference  in  the  bracts,  noted  by  Bolus,  which  are 
much  broader  and  more  concave  than  in  Ps.  quadrangularis,  this  new 
species  also  differs  in  having  its  leaves  constantly  closely  appressed  to 
the  stem,  giving  the  shoots  a snake-like  appearance  (whence  the  specific 
name),  and  in  the  inflorescence  which  is  usually  sessile  in  aspect  and 
corymbose,  not  paniculate,  owing  to  the  shortness  of  the  peduncles  and 
pedicels  ; the  flowers  are  also  slightly  larger  and  the  perianth  segments 
are  more  broadly  white- margined.  The  specimens  from  higher  altitudes 
are  often  starved  or  grazed  and  tufted.  (E.g.  Compton  2688,  6309, 
6518.) 

The  following  specimens  belong  to  Ps.  quadrangidaris  Fenzl  : E.  ds  Z. 
1832  ! (quoted  by  Sender,  FI.  Cap.  I.  146)  ; Bolus  13111  ! (De  Dooms)  ; 
van  Breda  193  ! (Worcester)  ; Bolus  13559  ! (Piquetberg). 

Psammotropha  quadrangularis  Fenzl  var.  calcarata,  Compton  n.  var. 

A Ps.  quadrangulare  differt  foliis  base  plerumque  2 calcaria  brevia 
acuta  lateralia  gerentibus. 

Hab.  Cape  Province.  Clanwilliam  Division  : Nardouw,  22  September, 

1937,  Compton  6987  (Type  in  National  Botanic  Gardens  Herbarium). 

This  variety  is  well  characterised  by  the  two  sharp  marginal  spurs 

borne,  one  on  each  side,  at  the  base  of  the  leaves  where  attached  to  the 
stem.  These  are  usually,  though  not  invariably,  present  in  all  leaves, 
but  are  often  hidden  from  sight  by  the  adjoining  leaves.  In  other  respects 
(panicle,  narrow  bracts,  smaller  flowers,  narrower  margins  of  the  perianth 
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segments,  more  spreading  leaves),  this  plant  agrees  with  Ps.  quad- 
rangularis  and  not  with  Ps.  anguina. 

Hippia  montana,  Compton  n.  sp.  (Compositae-Anthemideae). 
Snffrutex  aromaticus,  basi  lignosus,  foliis  persistentibus,  supra  dense 
foliosus.  Caules  striata,  minuti  strigillosi,  glabrescentes.  Folia  multa. 


Fig  4.  Hippia  montana.  Branch,  natural  size.  1.  Capitulum  X 10.  2.  Outer 

bract  X 10.  3,  4.  Inner  bracts  X 10.  5.  Female  flower,  inner  view  X 10. 

6.  Female  flower,  outer  view  x 10.  7.  Gynaecium  from  female  flower  X 10. 

8.  Male  flower  X 10.  0.  Anthers  from  male  flower  X 10.  10.  Style  from  male 
flower  X 10.  11.  Leaf  x 2.  (Compton  5169.)  Del.  W.  F.  Barker. 

patentia,  pectinato-pinnatifida,  molliter  appresso-pilosa,  glabrescentia, 
long,  ad  c.  2 cm.,  lat.  c.  1 cm.,  segmentis  linearibus,  acutis,  glandulis 
minutis  impressis,  marginibus  mesonevrisque  infra  prominentibus. 


Plantae  Novae  Africanae. 
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Inflorescentia  terminalis,  densa,  composito-cymosa,  subcorymbosa, 
capitulis  ad  c.  60  exstructa.  Pedunculus  long.  3 — 5 mm.,  strigilloso- 
pubescens,  nudus  vel  bracteam  singulam  lanceolatam  gerens.  Involucrum 
late  campanulatum,  long.  3 mm.,  diam.  4 mm.,  bracteis  c.  3-seriatis, 
exterioribus  linear! -lanceolatis,  sparse  strigilloso-pubescentibus,  interiori- 
bus  cuneato-flabellatis,  subscariosis,  marginibus  fimbriato-ciliatis.  Flos- 
culi  exteriores  3 — 6,  feminei,  late  orbiculati,  achaenio  elliptico,  utrinque 
hispido,  alis  2,  latis,  involutis,  scariosis,  corolla  vestigiale,  stigmate 
subulato  styloque  brevibus.  Flosculi  disci  ad  c.  15,  masculi,  aurei, 
ovario  vestigiale,  corolla  tubulare,  medio  constricta,  dimidia  parte 
infera  cylindrica,  long.  1 mm.,  supera  campanulata,  semilobata.  Stylus 
gradatim  ad  apicem  truncatum  dilatans. 

Hab.  Cape  Province.  Uniondale  Division  : Helpmekaar  Peak 

(Outeniqua  Mountains),  4,200  ft.  alt.,  in  dense  masses  in  the  shelter 
of  rocks,  1 May  1935,  Compton  5169.  (Type  in  Bolus  Herbarium.) 

The  nearest  ally  is  H.  frutescens  L.,  from  which  it  differs  in  stature, 
leaf-form,  clothing,  and  in  other  small  features. 

Roella  alpina,  Bond  n.  sp.  (Campanulaceae). 

Fruticulus  densus,  ramossissimus,  depressus,  musciformis.  Ramuli 
diffusi,  tenues,  glabri,  apicibus  dense  foliosis.  Folia  linearia,  sessilia, 
apicibus  acutis,  saepe  incurvis,  marginibus  parum  inflexis,  setis  trans- 
parentibus.  Flores  sessiles,  terminales,  pauci  glomeratis  ; bracteae 
parvae,  foliaceae.  Sepala  lanceolato-subulata,  glabra,  marginibus  integris. 
Corolla  campanulata,  dimidio  5-lobato.  Stamina  5,  filamentorum  basibus 
dilatatis  ciliatisque.  Ovarium  inferum,  multovulatum.  Styhis  stamina 
excedens,  stigmate  bilobo,  uterque  papillosi.  Capsula  glabra,  apice 
dehiscens. 

A densely  tufted  much  branched  shrublet,  forming  moss-like  cushions. 
Branches  diffuse,  slender,  glabrous,  densely  leafy  at  the  tips,  2 — several 
cm.  long.  Leaves  5 — 7 mm.  long,  c.  1 mm.  wide,  linear,  often  with  an 
incurved  acute  tip,  scarcely  narrowing  to  the  sessile  base,  veinless,  pale 
green,  the  margin  slightly  indexed,  the  basal  half  bearing  transparent 
setae.  Flowers  ses^sile,  glomerate  in  small  heads  of  3 or  4 at  the  apex 
of  short  leafy  tufts  ; bracts  small,  c.  2 mm.  long,  leaf-like,  appressed  to 
the  cylindrical  receptacle.  Sepals  5,  c.  2*5  mm.  long,  lanceolate-subulate, 
glabrous,  the  margins  entire.  Corolla  blue,  campanulate,  c.  6 mm.  long, 
5-lobed  half  way.  Stamens  5,  c.  4 mm.  long  ; filaments  slightly  dilated 
and  ciliated  at  the  base  ; anthers  as  long  as  the  filaments,  oblong. 
Ovary  inferior,  2-celled,  c.  2 mm.  long.  Ovules  numerous.  Style  c.  4-5 
mm.  long,  enlarging  gradually  into  the  broad,  2-lobed  stigma,  both 
covered  with  papillae.  Capsule  glabrous,  dehiscence  apical,  style  caducous. 
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Hah.  Cape  Province.  Worcester  Division  : summit  of  the  Roode- 
berg,  7,100  ft.,  19  Jan.,  1940,  Compton  8456.  (Type  in  National  Botanic 
Gardens  Herbarium)  : Matroosberg,  7,100  ft.,  2 Jan.,  1897,  A.  Bolus, 
4416. 

This  is  a very  distinct  species  of  an  “ alpine  ” type  with  a mat-hke 
habit.  This  feature  is  shown  by  several  other  plants  on  the  summits 
of  these  mountains,  which  are  normally  under  snow  during  the  winter 
months. 


Fig.  5.  Roella  alpina.  1.  Flower  x 5.  2.  Inflorescence  x 2.  3.  Style  and  stigma 
X 10.  4.  Bract  X 10.  5.  L.S.  of  Ovary  X 10.  6.  Front  view  of  leaf  x 10. 
7.  Side  view  of  leaf  x 10.  8.  Back  view  of  anther  X 10.  9.  Front  view  of 

anther  x 10.  (Compton  8456.)  Del.  P.  Bond. 


Cyphia  Comptonii,  Bond  n.  sp.  (Campanulaceae). 

Caulis  erectus,  glaber.  Rami  patentes  vel  erecto-patentes..  Folia 
sessilia,  cuneato-flabellata,  glabra,  glauca,  venis  distinctis.  Flores 
sohtares,  axillares.  Pedicellus  brevis,  bibracteolatus,  glaber.  Calycis 
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tubus  late  subcyathiformis,  10-venosus,  glaber  ; lobi  5,  lanceolati, 
apiee  acuti,  glabri.  Petala  3 + 2,  linearia,  pallida,  apicibus  obtusis, 
marginibus  ciliatis.  Stamina  5,  filamentorum  basibus  subdilatatis, 
marginibus  ciliatis,  connectivis  setosis.  Ovarium  semi-inferum,  stigmate 
capitate,  oblique,  ciliato.  Fructus  obconicus,  glaber,  calycem,  corollam 
staminaque  persistentes  gerens. 

An  erect  plant  10 — 15  cm.  high,  glabrous  in  all  vegetative  parts. 


Fig.  6.  Cyphia  Gomptonii.  1.  Whole  plant  x J.  2.  Leaf,  natural  size.  3.  Front 
view  of  stamen  x 3.  4.  Petal  x 3.  5.  Back  view  of  stamen  x 3.  6.  Fruit, 
natural  size.  7.  Flower  x 3.  8.  Portion  of  plant  X IJ.  9.  Pistil  X 3.  {Compton 
7346  and  7347.)  Del.  P.  Bond  and  P.  Kies. 

branched  widely  at  the  base  and  throughout.  Branches  patent  or  erecto- 
patent,  ascending.  Stems  herbaceous,  terete.  Leaves  cauline,  sessile,  up 
to  2-5  cm.  long  and  wide,  flabellate  with  cuneate  base,  divided  almost 
to  the  middle  or  less,  glaucous,  veins  conspicuous.  Flowers  solitary  in 
the  axils  of  the  upper  leaves.  Pedicels  3 — 4 mm.  long,  slender,  terete. 
Bracteoles  3 mm.  long,  linear-lanceolate,  half-way  along  the  pedicel 
or  closely  appressed  to  the  calyx.  Calyx-tube  1 mm.  long,  broadly  cyathi- 
form,  glabrous,  10-ribbed ; lobes  5,  3 mm.  long,  lanceolate,  acute, 
glabrous,  mid-ribbed.  Corolla  pallid,  segments  3 + 2,  free,  2 lower 
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segments  longer,  1 cm.  long,  shorter  segments  8 mm.  long,  linear,  slightly 
broader  above,  ciliate.  Stamens  free  ; filaments  5 mm.  long,  linear  in  the 
lowermost  |,  becoming  subterete  above,  ciliate  with  longer  cilia  in  the 
upper  ^ ; anthers  elliptic,  2 mm.  long  ; connective  setose.  Ovary  half- 
inferior, 2-celled  ; style  3 mm.  long,  passing  gradually  into  the  ovary  ; 
stigma  capitate,  oblique,  ciliate.  Fruit  up  to  7 mm.  long,  obconic,  the 


Fig.  7.  Erica  cederbergensis.  1.  Flower  x 10.  2.  Flower  with  bracts  and  calyx 

removed  x 10.  3,  4,  and  5.  Bracts  x 10.  6.  Calyx  segment  x 10.  7.  Stamen 
X 10.  8.  Anther,  back  view  x 20.  9.  Anther,  side  view  x 20.  10.  Gynaecium 
X 10.  1 1 . Whorl  of  young  leaves  X 10.  12.  Old  leaf,  front  view  X 10.  13.  Old 
leaf,  side  view  X 10.  (Compton  6296.)  Dd.  W.  F.  Barker. 

lower  portion  enclosed  in  the  persistent,  ribbed  and  reticulately  veined 
calyx,  glabrous,  corolla  and  stamens  persistent.  Seeds  numerous,  sub- 
triquetrous,  minutely  punctate. 

The  stem  tapers  for  some  distance  below  the  ground  and  there  is 
probably  a tuberous  root,  which,  however,  was  not  collected. 

Hab.  Cape  Province.  Ceres  Division : Tanqua  Karoo,  1,500  ft., 
July,  1938,  Compton  7346.  (Type  in  the  National  Botanic  Gardens 
Herbarium);  same  locality,  August,  \^33,' Compton  7347. 


Plantae  Novae  Africanae.  65 

Erica  cederbergensis,  Compton  n.  sp.  (Ericaceae — Ericoideae). 
§ Ceramia. 

Fruticulus  ramosus,  decumbens.  Caules  juvenes  pilis  longis  brevi- 
busque  induti,  mox  glabrescentes.  Internodii  sub  inflorescentiis  parum 
elongati.  Folia  3-nata,  squarrosa,  parum  recurva,  ovata,  supra  convexa, 
infra  sulcata,  supra  primo  puberula,  mox  glabrescentia,  long.  c.  1 • 8 — 
2-0  mm.,  lat.  0-8 — 0-9  mm.,  in  petiolis  long.  0-5 — 0-7  mm.  instructa, 
ciliis  1 apicale  et  utrinque  3 — 6 marginalibus,  glanduliferis,  demum 
caducis.  Inflorescentia  terminalis,  floribus  1 — 8.  Pedicellus  long.  1 mm., 
pubescens  hirsutusque.  Bracteae  3 approximatae,  foliaceae,  patentes, 
lanceolatae,  long.  1-5 — 2-0  mm.,  viscidulosae,  infra  pubescentes,  margine 
cibis  longis  glanduliferis.  Sepala  ad  corollam  appressa,  bracteis  similia, 
long.  2 mm.  Corolla  pallide  rosea,  pubescens,  campanulata,  ore  dilatata, 
tubo  l«ng.  2-5  mm.,  lobis  latis,  obtusis,  long.  1-5  mm.,  venis  distinctis. 
Filamenta  linearia,  antheris  manifestis,  oblongis,  long.  0-6  mm.,  rubris, 
poris  parvis,  aristatis,  setis  antheris  subaequantibus.  Ovarium  sessile, 
hirsutum.  Stylus  exsertus,  long.  3 mm.,  angustus,  stigmate  capitellato. 

Hab.  Cape  Province.  ClanwiUiam  Division  : summit  of  the  Cederberg 
Sneeuwkop,  6,300  ft.,  12  Feb.,  1936,  Compton  6296.  (Type  in  National 
Botanic  Gardens  Herbarium)  : Cederberg,  March,  1932,  Stokoe  6687 
in  Herb.  Bolus. 

Nemesia  karroensis,  Bond  n.  sp.  (Scrophulariaceae). 

Planta  annua,  erecta,  foliosa,  simplex  vel  ramosa.  Rami  quadrangu- 
lares,  glanduloso-pilosi.  Folia  opposita,  ovata  vel  oblonga,  petiolata 
vel  sessilia,  glabra  vel  sparse  ciliata,  apice  obtusa.  Racemus  elongatus, 
floribus  paucis  vel  multis.  Bracteae  foliosae,  late  ovata,  amplexi caules, 
glanduloso-pilosae.  Pedicelli  teretes,  erecto-patentes,  glanduloso-pilosi. 
Calycis  lobi  lineario-elliptici,  pilosi,  apice  obtusi.  Corolla  bilabiata, 
labro  superiore  albo,  purpureo  luteoque,  4-lobato,  lobis  oblongatis, 
inaequahbus  ; labro  inferiore  convexo,  lato,  emarginato,  bigibboso, 
aureo,  palato  glabro,  calcare  pallido,  apice  obtusa,  incurva.  Capsula 
orbicularis,  apice  emarginata,  basi  rotundata. 

An  erect  herb,  annual,  8 — 25  cm.  high,  simple  or  branched  from  the 
base,  stem  and  branches  rather  stout,  quadrangular,  glandular-pilose. 
Leaves  mainly  at  the  base  of  stem,  opposite,  1-2 — 2-5  cm.  long,  7 — 11 
mm.  wide,  variable,  obovate  to  ovate,  obtuse,  entire,  sparsely  and 
shortly  pilose,  the  lower  petioled.  Inflorescence  a lax  raceme,  4 — 20  cm. 
long,  few  or  many  flowered.  Bracts  leafy,  deflexed,  up  to  1-5  cm.  long 
and  1 cm.  wide,  broadly  ovate,  obtuse,  amplexicaul,  glandular-pilose. 
Pedicels  up  to  1-3  cm.  long,  wiry,  terete,  erecto-patent,  pilose.  Flowers 
large,  up  to  2 cm.  long.  Calyx  segments  sub-equal,  3 — 5 mm.  long,  hnear. 
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elliptic,  obtuse,  pilose.  Corolla  bilabiate,  about  6 mm.  broad  ; upper 
lip  1-3  cm.  long,  white  with  purple  below  and  a yellow  central  spot  ; 
4 upper  lobes  erect,  oblong,  unequal  ; lower  lip  1-1  cm.  long,  convex, 
broad,  emarginate,  yellow,  bigibbous  ; gibbosities  orange  ; palate  glab- 
rous, spur  up  to  1-3  cm.  long,  deflexed,  cylindrical,  obtuse,  pallid,  the 


Fig.  8.  Nemesia  karroensis.  1.  Lower  leaf,  natural  size.  2.  Capsule  X 2.  3.  Whole 
plant  X J.  4.  Inflorescence,  natural  size.  5.  Front  view  of  flower,  natural 
size.  6.  Side  view  of  flower  x 2.  (Compton  7249.)  Del.  P.  Bond. 


terminal  third  incurved.  CapsuHs  orbicular  with  apical  notch,  rounded 
at  the  base. 

Uab.  Cape  Province.  Ceres  District  : Tanqua  Karoo,  1,500  ft., 
Compton  7249.  (Type  in  National  Botanic  Gardens  Herbarium.)  Grown 
at  Kirstenbosch,  No.  708/38.  FI.  July.  . 
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The  curved  spurs,  amplexicaul  bracts,  and  many-coloured  flowers 
make  this  a very  distinct  species. 

Monechma  robustum,  Bond  n.  sp.  (Acanthaceae). 

Frutex  durus,  juventute  canescens,  ramis  longis  brevibusque.  Folia 
opposita,  elliptica  vel  obovata,  apice  obtusa.  Flores  sparsi,  axillares, 
brevissime  pedicellati.  Bracteolae  pusillae,  lineares,  obtusae.  Calyx 
fere  ad  basem  flssus,  lobis  lanceolatis,  apice  obtusa,  pubescens,  glandu- 


Fig.  9.  Monechma  robustum.  1.  Branch,  natural  size.  2.  Flower  x 2.  3.  Stamen 
X 2.  4.  L.S.  of  Ovary  x 6.  o.  Ovary  with  outer  wall  removed  X 6.  6.  Gynae- 
eium  X 3.  7.  Yovmg  fruit  with  outer  wall  removed  X 6.  8.  Sepal  x 3. 

(XJompton  7350.)  Del.  P.  Bond. 


losus.  Corolla  alba,  bilabiata,  pilosa,  labro  superiore  subintegro,  inferiore 
trilobato,  palato  venoso,  glabro.  Stamina  2,  filamentis  planis.  Ovarium 
ovatum,  puberulum,  stipitatum.  Ovula  4,  quorum  duo  interdum  abortiva. 
Stylus  teres,  tenuis,  sparse  ciliatus,  stigmate  integro.  Fructus  juvenis 
ovato-lanceolatus,  puberulus.  Semina  2,  parum  rugosa,  subplana,  arillo 
carnoso. 

Rugged,  much  branched  shrub,  with  long  and  short  shoots,  hoary 
when  young,  internodes  up  to  c.  2 cm.  long.  Leaves  opposite,  up  to  1-3 
cm.  long  and  8 mm.  wide,  elliptic,  or  obovate,  obtuse,  thickish,  yellow- 
green,  slightly  canescent.  Flowers  scattered,  axillary,  on  long  or  short 
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shoots,  very  shortly  pedicelled.  Bracteoles  small,  up  to  1-7  mm.  long, 
divided  nearly  to  the  base  ; lobes  5,  lanceolate,  tapering  to  the  obtuse 
apex,  pubescent  and  with  scattered  glandular  hairs.  Corolla  white,  up 
to  1-7  cm.  long,  bilabiate,  pilose  ; upper  lip  c.  1-4  cm.  long,  subentire, 
lower  lip  c.  1-8  cm.  long,  3-lobed  ; palate  veined,  glabrous.  Stamens  2, 
ascending  under  the  upper  lip  ; filaments  flattened,  lower  anther  cell 
tailed.  Ovary  2-celled,  2-5 — 3 mm.  long,  ovate,  puberulous,  on  a gyno- 
phore  c.  3 mm.  long.  Ovules  4,  2 sometimes  abortive.  Style  terete,  slender, 
c.  1-3  cm.  long,  thinly  ciliate  nearly  to  the  top  ; stigma  entire.  Young 
fruit  ovate-lanceolate,  puberulous.  Seeds  2,  slightly  rugose  and  flattened  ; 
aril  fleshy. 

Its  affinity  is  with  Monechma  incanum,  C.  B.  Clarke,  from  which  it 
is  'distinguished  by  the  more  robust  growth,  and  by  its  broader  and  less 
canons  leaves.  In  the  flowers,  however,  there  does  not  appear  to  be  any 
conspicuous  distinguishing  character. 

Hab.  Cape  Province.  Ladismith  Division  : Wittepoort,  Ladismith, 
Sept.,  1938,  Compton  7350.  (Type  in  National  Botanic  Gardens  Herb- 
arium) : Ladismith  Karroo,  2,000  ft.,  Oct.,  1931,  Compton  3895  : Huis 
River  Mountains,  Ladismith,  north  aspect,  3,000  ft..  Sept.,  1932,  Compton 
4048.  Oudtshoorn  Division  : In  colle  arido,  Roodekrantz  prope  Oudts- 
hoorn,  alt.  1,200  ped.,  Dec.,  1905,  Bolus  12217. 

Thesium  Hollandii,  Compton  n.  sp.  (Santalaceae). 

Fruticulus  erectus,  glaber.  Caules  tenues,  ramulis  divergentibus, 
alls  angustis,  scabridis,  e foliorum  marginibus  decurrentibus.  Folia 
multa,  non  imbricata,  patentia,  erecto-patentia  vel  parum  recurvata, 
linearia,  carinata,  long.  7 — 10  mm.,  basi  lat.  1 mm.,  carina  margini- 
busque  scabridis.  Inflorescentia  terminalis,  spicata,  densa,  long,  ad 
3 cm.  Bracteae  lineari-lanceolatae,  acutae,  carinatae,  carina  margini- 
busque  scabridis  long.  5 mm.,  lat.  1 -5  mm.  Bracteolae  similes  sed  minores, 
long.  4-5  mm.,  lat.  0-8  mm.  Flos  cum  pedicello  long.  5 mm.  Perianthii 
segmenta  erecto-patentia,  anguste  deltoidea,  subulato-acuta,  extra 
convexa,  long.  2 mm.,  basi  lat.  1 mm.,  intra  barba  densa  subapicale, 
marginibus  minute  papillosis,  faucibus  glabris.  Antherae  long.  0-8  mm., 
in  filamentis  tenuibus  long.  0-5  mm.  instructae,  pilis  ad  perianthium 
adhaerentes.  Stylus  long.  1-3  mm.,  stigmate  capitellato.  Fructus 
globosus,  diam.  3 mm.,  venis  principalibus  10,  lateralibus  reticulatis. 

tiab.  Cape  Province.  Uniondale  Division  : Lauterwater,  in  kloof, 
2,000  ft.,  13  Oct.,  1938,  Compton  7446  (Type  in  National  Botanic  Gardens 
Herbarium).  Port  Elizabeth  Division  : Walmer,  Aug.,  1914,  Paterson 
689  : Green  Bushes,  Aug.,  1931,  Holland  3639. 

Tlie  nearest  relation  is  T.  scabrum  L.,  frdm  which  T.  Hollandii  differs 
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in  its  more  widely  spaced  leaves,  more  elongated  flower-spikes,  narrower 
bracts  and  bracteoles  with  narrower  scarious  margins  and  keel,  longer 
style  and  more  globose  fruit.  Its  area  of  distribution,  as  far  as  known, 
does  not  overlap  that  of  T.  scabrum,  which  is  a plant  of  the  western  Cape 
Province. 


Fig.  10.  Thesium  Hollandii.  1,  Inflorescence  x 2|.  2.  Flower  with  bract  and 
bracteoles  x 10.  3.  Flower  in  longitudinal  section  x 10.  4.  Fruit  x 10. 
(Compton  7446).  Del.  P.  Kies. 
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SIR  JOHN  BARROW’S  COPY  OF  AITON’S  “HORTUS 
KEWENSIS.” 

By  S.  Gaeside. 

It  has  recently  been  observed  by  the  present  writer  that  the  copy  of 
Aiton’s  Hortus  Kewensis,  Ed.  I,  (1789)  which  belonged  to  the  late 
Dr.  H.  Bolus,  and  which  is  now  in  the  library  of  the  Bolus  Herbarium, 
University  of  Cape  Town,  contains  the  book-plate,  with  coat  of  arms, 
of  Sir  John  Barrow,  F.R.S.,  F.L.S.,  (1764 — 1848),  traveller  in  China  and 
South  Africa,  Auditor- General  at  the  Cape  of  Good  Hope,  and  for  forty 
years  Second  Secretary  to  the  Admiralty. 

Sir  John  teUs  us  in  his  “ Autobiographical  Memoir,”  (1847,  p.  138), 
that  the  year  before  he  made  the  voyage  to  the  Cape,  he  spent  consider- 
able time  at  Kew,  along  with  Sir  George  Staunton,  of  Devonshire  Street, 
Portland  Place,  London.  He  writes  “ Three  days  in  the  week  generally, 
Mr.  Staunton  and  I paid  our  visit  to  Kew  Gardens,  to  botanise  with 
Aiton’s  Hortus  Kewensis  in  our  hands,  which,  in  my  future  travels  in 
South  Africa,  was  of  the  greatest  service  to  me,  Kew  being  in  possession 
of  a large  portion  of  the  flora  of  the  Cape  of  Good  Hope.” 

After  a voyage  of  over  ten  weeks.  Sir  John  arrived  in  Cape  Town  on 
the  4th  of  May,  1797,  and  very  soon  prepared  for  his  travels,  which  he 
commenced  on  July  1st  of  the  same  year.  He  says  [loc.  cit.  p.  143), 
“ The  only  books  I carried  with  me  were  Aiton’s  Hortus  Kewensis  and 
the  Systema  Naturae,  which  were  of  great  importance,  affording  me  both 
comfort  and  assistance.”  Here,  therefore,  are  clear  indications  that  the 
copy  of  Aiton’s  Hortus  in  the  Bolus  Herbarium  Library  might  be  the 
actual  one  taken  on  the  travels. 

Fortunately  in  the  “ Autobiographical  Memoir  ” (p.  147),  there  is 
yet  another  statement  which  completely  confirms  this  supposition. 
He  says  “ Of  the  protea,  the  Hortus  Kewensis  describes  twenty-four 
species,  of  which  I find  eleven  species  marked  in  the  margin,  as  having 
been  seen  by  me  in  this  district,”  (i.e.  the  Cape  district). 

On  referring  to  the  Bolus  Library  copy  of  the  Hortus,  it  was  found 
that  exactly  eleven  species  had  marginal  annotations.  These  are  listed 
below,  the  modern  name  being  added  in  brackets  after  Aiton’s  name  ; 
Sir  John’s  marginal  note,  with  the  original  spelling  retained,  concludes 
each  line. 
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Protea  Serraria.  (Serruria  Burmannii  R.  Br.)  Wynberg. 

Protea  spicata.  (Paranomus  spicatus  0.  Kuntze.)  H.  Holland  Kloof. 

Protea  conocarpa.  (Leucospermum  conocarpum  R.  Br.)  Town  & Ca. 

Protea  pinifolia.  (Aulax  pinifolia  Berg.)  Stellenbosch  Mts. 

Protea  racemosa.  (Spatalla  gracilis  Knight.)  Rode  Zant. 

Protea  umbellata.  (Aulax  cneorifolia  Knight.)  Yonkers  Hoek. 

Protea  cinerea.  (Leucadendron  cinereum  R.  Br.)  Pardeberg. 

Protea  Scolymus.  (Protea  scolymocephala  Reichard.)  Town. 

Protea  mellifera.  (Protea  mellifera  Th.)  Town  & Ca. 

Protea  plumosa.  (Leucadendron  plumosum  R.  Br.)  Town. 

Protea  pallens.  (Leucadendron  adscendens  R.  Br.)  Town. 

There  is  considerable  doubt  regarding  the  identitj^  of  Aiton’s  “ Protea 
cinerea  ” ; the  identification  given  above  is  taken  from  Robert  Brown, 
Proteaceae,  Trans,  Linn.  Soc.  X.  57  (1810). 

It  is  not  known  with  certainty  how  the  copy  of  the  Hortus  came  to 
Dr.  H.  Bolus,  but  it  was  probably  by  purchase  in  London.  That  the  book 
was  not  left  behind  in  South  Africa,  when  Sir  John  returned  to  London,  is 
proved  by  the  last  of  the  above  quotations  from  his  autobiography, 
for  this  work  was  written  in  London,  when  he  was  83  years  old,  and  when 
writing  it  he  looked  up  the  genus  Protea  in  order  to  count  the  number  of 
species  which  he  had  seen. 

The  year  following  the  completion  of  the  “ Autobiographical  Memoir,” 
w'hich  has  been  of  such  value  in  determining  the  authenticity  of  the 
copy  of  the  Hortus  Kewensis  under  discussion.  Sir  John  died  in  London 
on  November  23rd,  1848. 
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TWO  NEW  SPECIES  OF  THESIUM  AND  SOME 
NOTES  ON  OTHER  SPECIES. 

By  Margaret  R.  Levyns. 

Among  the  many  species  of  Thesium  found  on  the  Cape  Peninsula 
T.  capitatum  L.  and  T.  carinatum  A.DC.  are  very  similar  in  appearance 
and  in  the  field  are  often  difficult  to  distinguish.  On  examination,  however, 
in  T.  capitatum  the  stamens  are  seen  to  arise  some  way  up  the  tube  and 
there  is  a well-developed  style.  In  T.  carinatum  the  stamens  are  situated 
at  the  bottom  of  the  tube,  the  stigma  caps  a small  conical  mound  and 
a definite  style  is  absent. 

A.  W.  Hill  in  the  Kew  Bulletin,  1915,  suggested  that  heterostyly 
might  be  present  here  and  that  field  work  would  be  necessary  to  settle 
this  point.  During  the  last  four  years  field  studies  on  the  species  of 
Thesium  on  the  Cape  Peninsula  have  been  carried  out,  and  it  is  clear 
that  the  phenomenon  of  heterostyly  is  not  a feature  of  these  plants. 
Both  species  have  a wide  range  on  the  Cape  Peninsula  but  on  the  slopes 
above  Camps  Bay  and  Clifton  T.  carinatum  alone  is  found.  From  Smits- 
winkel  Bay  southwards  T.  capitatum  occurs  frequently  and  T.  carinatum 
is  rare.  In  such  places  the  style  length  and  position  of  the  stamens  are 
constant  features.  On  the  mountain  behind  Kalk  Bay  and  Muizenberg 
where  both  species  are  common  and  grow  together,  variation  in  position 
of  the  stamens  and  style  length  is  encountered  and  the  obvious  conclusion 
is  that  hybridisation  is  the  true  explanation  of  this  variability. 

Outside  the  Cape  Peninsula  T.  carinatum  has  an  extensive  range  and 
is  a common  mountain  plant  from  the  Cederberg  in  the  West  to  the 
Swartberg  Pass  in  the  Prince  Albert  Division.  T.  capitatum  has  a much 
more  restricted  range  and  with  the  exception  of  Galpin  4552  from  the 
Humansdorp  Division  (cited  in  the  Flora  Capensis)  is  confined  to  an 
area  in  the  South-West  bounded  by  a line  running  from  the  North  of  the 
Malmesbury  Division  to  the  Caledon  Division. 

While  studying  T.  capitatum  it  became  apparent  that  two  quite 
distinct  species  have  hitherto  been  regarded  as  one.  T.  capitatum  is  a 
small  plant  rarely  exceeding  30  cms.  in  height  and  usually  of  a yellow 
green  colour.  The  leaves  may  be  erect  or  somewhat  spreading.  The  second 
species  for  which  the  name  T.  viridifolium  is  proposed,  is  a much  larger 
plant,  often  reaching  a height  of  50  cm.  It  is  copiously  branched  and  has 
bright  green  leaves  which  stand  well  away  from  the  stem.  In  the  field 
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it  is  always  easy  to  separate  these  two  species.  Apart  from  the  vegetative 
characters,  well  marked  floral  characters  serve  to  distinguish  them. 
These  differences  are  shown  in  the  accompanying  diagrams. 

T.  viridifolium  (Fig.  1)  has  a much  longer  and  narrower  perianth 
tube  than  T.  capitatum  (Fig.  2).  In  T.  viridifolium  the  perianth  lobes  are 
relatively  short,  the  stamens  arise  high  up  in  the  tube  and  the  style  is 
very  long.  Another  distinguishing  feature  lies  in  the  tips  of  the  perianth 
segments  which  in  T.  capitatum  are  acuminately  pointed  while  in  T. 
viridifolium  the  apex  is  shorter  and  not  sharply  pointed.  Linne  in  the 
second  edition  of  the  Species  Plantarum  says  of  T.  capitatum  “ Florum 


Fig.  1.  Thesium  viridifolium.  Fig.  2.  Thesium  capitatum.  Longitudinal  sections 
of  the  flowers  X 10.  (Hairs  on  the  perianth  lobes  omitted.) 

lacineae  valde  acuminatae,”  thus  leaving  no  doubt  as  to  which  of  these 
two  plants  must  be  regarded  as  T.  capitatum  L. 

As  far  as  the  present  records  go  T.  viridifolium  is  restricted  to  the 
southern  half  of  the  Cape  Peninsula.  T.  capitatum  ranges  from  the  summit 
of  Table  Mountain  to  the  Cape  of  Good  Hope  Nature  Reserve. 

No  cases  of  hybridisation  between  these  two  species  have  been 
noted. 

Thesium  viridifolium.  Levy  ns  sp.  nov. 

Frutex  erectus,  ramosus,  copiose  foliosus.  Folia  patentia,  linearia, 
viridia.  Flores  apice  ramorum  capitati.  Perianthium  anguste  tubulosum, 
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segmentis  subacutis  vel  obtusis,  capillis  densis  marginalibus  apicali- 
busque  instructis.  Stamina  in  tubi  parte  superiore  ad  perianthium 
capillis  adhaerentia.  Stylus  medium  vel  apicem  antherarum  attingens. 

An  erect,  much  branched,  glabrous  shrub,  up  to  50  cm.  in  height, 
densely  leafy,  the  old  leaves  turning  black,  the  leaf  scars  on  the  older 
shoots  prominent.  Leaves  crowded,  spreading,  linear,  acute,  up  to  20 
mm.  in  length  and  about  2 mm.  in  width,  bright  green  when  young, 
slightly  convex  above,  bluntly  keeled  on  the  lower  surface,  with  a narrow, 
translucent,  scabrous  margin.  Flowers  in  dense  terminal  heads  with 
conspicuous  bracts  from  which  the  open  flowers  are  just  exserted.  Bracts 
similar  to  the  leaves  but  with  a wider  translucent  margin  in  the  middle 
portion.  Bracteoles  like  the  bracts  but  narrower.  Perianth  up  to  6 -3 
mm.  in  length,  narrow,  tubular ; segments  pure  white,  spreading, 
2 mm.  or  slightly  more  in  length,  subacute  or  blunt  at  the  apex,  with  a 
dense  apical  beard.  Stamens  arising  at  a distance  of  3 to  3-5  mm.  from 
the  base  of  the  perianth  ; anthers  about  1 mm.  in  length,  attached  to 
the  perianth  segments  by  a tuft  of  hairs.  Style  from  3-5  to  4-2  mm.  in 
length.  Fruit  smooth,  globose,  with  5 not  very  pronounced  ribs  opposite 
the  perianth  segments  and  a few  veins  in  between,  seated  on  an  ivory- 
white  disc  and  crowned  by  the  persistent  perianth. 

Flowering  season  from  July  to  December,  with  its  peak  about  August. 
(Type  in  the  Bolus  Herbarium.)  Levyns  7109,  Cape  Point.  This  species 
appears  to  be  confined  to  the  Cape  Peninsula. 

A group  that  has  given  difficulties  in  the  field  contains  the  species 
T.  virgatum  Lam.,  T.  commutatum  Sond.  and  T.  corymbuligerum  Sond. 
The  writer  has  not  seen  the  type  specimen  of  T.  corymbuligerum  Sond. 
but  it  is  quite  clear  that  the  two  specimens  quoted  in  the  Flora  Capensis 
as  occurring  on  the  Cape  Peninsula  (Wolley  Dod  2821,  Wolley  Dod 
1551)  are  both  T.  virgatum.  T.  corymbuligerum  maj^  therefore  be  omitted 
as  a plant  found  on  the  Cape  Peninsula.  The  difficulties  that  have  been 
experienced  in  separating  the  two  remaining  species  have  been  largely 
due  to  the  fact  that  a third  species  is  present.  This  it  is  proposed  to 
call  T.  pseudcrvirgatum. 

Thesium  pseudovirgatum,  Levyns  sp.  nov.  (Figs.  3 and  4). 

Frutex  erectus,  ramosus.  Folia  sparsa,  adpressa.  Bracteae  et  brac- 
teolae  circa  dimidia  longitudine  perianthii.  Perianthii  segmenta  triang- 
laria,  patentia,  marginibus  minute  papillatis.  Antherae  exsertae,  ad 
perianthium  capillis  adhaerentia.  Stylus  staminibus  paulo  longior  aut 
aequahs. 

An  erect,  glabrous  shrub,  about  30  cm.  in  height,  much  branched 
from  the  base.  Stems  striate  with  channels  running  down  from  the  leaf 
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bases.  Upper  leaves  small,  subulate,  acute,  usually  adpressed,  withering 
at  the  tips  ; basal  leaves  may  be  larger  and  linear.  Flowers  in  few- 
flowered,  terminal  cymes.  Bract  reaching  to  about  the  top  of  the  ovary, 
round  backed  and  thickened  in  the  upper  half,  upper  surface  flat.  Brac- 
teoles  similar  to  the  bracts  but  more  slender  and  a little  shorter.  Flower 
almost  sessile,  about  2 mm.  in  length.  Perianth  with  spreading  segments 
and  a short  tube  ; perianth  segments  with  the  edges  minutely  papillose, 
thickened  and  hump-backed  at  the  apex.  Stamens  inserted  at  the  top 
of  the  perianth  tube,  exserted  ; back  of  the  anther  attached  to  the 
perianth  by  a tuft  of  hairs  ; filaments  in  the  open  flower  one  and  a half 
to  twice  the  length  of  the  anthers.  Style  well  developed,  equalling  or 
projecting  very  slightly  beyond  the  stamens.  Fruit  about  7 mm.  in  length, 
crowned  by  the  persistent,  erect  perianth,  narrowed  at  the  base  which 
is  cream  in  colour  and  deeply  5-lobed  ; above  this  lobed  basal  portion 


Fig.  3.  Thesium  pseudovirgatum.  External  view  of  the  flower  showing  bract 
and  a bracteole  x 1^. 

Fig.  4.  T.  pseudovirgatum.  Longitudinal  section  through  a flower  x 7L 
Fig.  5.  T.  commutatum.  Longitudinal  section  through  a flower  x 15. 

the  fruit  is  smooth  when  fresh  but  with  the  veins  becoming  visible  when 
dry. 

Type  (in  the  Bolus  Herbarium).  Levyns  7110,  Rooihoogte,  Cape 
Peninsula. 

A comparison  of  the  three  species  T.  virgatum,  T.  pseudovirgatum 
and  T.  commutatum  seems  desirable  as  superficially  they  are  much  alike. 
T.  virgatum  is  widely  distributed  on  the  Cape  Peninsula  and  appears 
to  be  the  only  one  of  the  three  species  occurring  North  of  Constantia 
Nek.  The  other  two  range  from  Constantia  Nek  southwards,  and  south 
of  Smitswinkel  Bay  they  are  much  more  common  than  T.  virgatum. 
The  habit  is  similar  but  T.  commutatum  is  usually  much  more  densely 
branched  than  the  others.  In  T.  virgatum  the  inflorescence  is  somewhat 
corymbose  but  in  the  others  the  cymules  do  not  reach  a common  level. 
The  flower  in  T.  virgatum  has  a definite  pedicel,  in  T.  pseudovirgatum  it 
is  almost  sessile  and  in  T.  commutatum  tli6  pedicel  is  entirely  absent. 
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The  bracts  and  bracteoles  are  relatively  large  in  T.  commutatum  where 
they  exceed  the  perianth  tube  in  length.  The  size  of  the  bract  and  brac- 
teole  in  T.  pseudovirgatum  is  shown  in  Fig  3.  In  T.  virgatum  they  are 
yet  smaller.  Good  diagnostic  characters  are  provided  by  the  perianth. 
In  both  T.  virgatum  and  T.  commutatum  the  lower  part  of  the  perianth 
is  saucer-like  (Fig.  5).  In  T.  pseudovirgatum  it  is  more  like  a cup  (Fig.  4). 
On  the  outside  of  the  perianth  glandular  patches  are  present  in  all  three 
species  but  they  are  much  more  conspicuous  in  T.  virgatum  than  the 
others.  Both  T.  virgatum  and  T.  pseudovirgatum  have  well  developed 
humps  on  the  back  of  the  perianth  lobes  at  the  apex  (Figs.  3 and  4). 
This  hump  is  only  slightly  developed  in  T.  commutatum  (Fig.  5).  The 
stamens  have  short  filaments  in  T.  virgatum  amd  T.  commutatum  (Fig.  5), 
but  long,  well  developed  filaments  in  T.  pseudovirgatum  (Fig.  4).  The 
length  of  the  style  bears  a direct  relation  to  the  length  of  the  stamens 
in  all  three  species  (Figs.  4 and  5).  The  long  style  of  T.  pseudovirgatum 
is  a useful  diagnostic  feature  in  distinguishing  this  species  from  the 
other  two. 

The  fruits  afford  good  means  of  identifying  the  species,  but  a word  of 
caution  is  necessary.  In  dried  herbarium  material  the  veins  on  the  fruit 
usually  become  prominent  and  these  are  often  used  as  a specific  character. 
In  fresh  material  these  veins  may  ^ be  quite  obscure  and  only  become 
evident  after  drying.  As  most  species  of  Thesium  shed  their  fruits  before 
they  are  completely  dry,  the  fruits  found  on  any  particular  specimen 
gathered  for  identification  will  not  necessarily  have  characters  in  the 
fresh  fruit  such  as  will  become  evident  after  drying.  As  descriptions  of 
almost  all  South  African  species  of  Thesium  have  been  drawn  up  from 
herbarium  material,  it  follows  that  these  descriptions  do  not  always 
fit  the  fruit  when  fresh.  For  instance  in  the  three  species  under  consider- 
ation all  have  prominent  veins  when  dried  but  in  both  T.  virgatum  and 
T.  pseudovirgatum  these  are  obscure  in  the  middle  portion  when  fresh. 
The  fruits  illustrated  in  Fig.  6 were  ripe  fruits,  ready  for  shedding  but 
not  completely  dry.  They  are  all  drawn  to  the  same  scale.  In  T.  virgatum 
and  T.  pseudovirgatum  a prominently  5-ribbed  pedestal  is  present.  In 
T.  commutatum  this  pedestal  is  relatively  shorter  and  though  it  may  be 
obscurely  lobed,  the  well-marked  ribs  of  the  other  species  are  never 
present.  Ten  conspicuous  ribs  with  minor  irregular  ridges  running  between 
them  are  usually  evident  on  the  body  of  the  fruit  when  it  is  ready  for 
shedding  in  T.  commutatum.  In  T.  virgatum  the  ten  ribs  are  either  absent 
or  just  visible  when  the  fruit  is  shed  and  the  intervening  ridges  are  not 
evident.  T.  pseudovirgatum  has  a similar  fruit  but  here  only  five  of  the 
ribs  are  eventually  seen  to  run  from  the  pedestal  to  the  perianth,  the 
five  intermediate  ribs  being  incomplete.  In  all  cases  drying  brings  the 
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ribs  into  prominence  so  that  descriptions  based  on  herbarium  material 
alone  would  give  all  fruits  as  ribbed  with  reticulations  between  the  ribs. 
In  T.  commutatum  a depression  is  formed  below  the  junction  of  adjacent 
perianth  segments.  This  depression  is  completely  lacking  in  the  other 
two  species  and  affords  a sure  means  of  identifying  T.  commutatum. 

Thesium  sedifolium,  A.DC.  ex  Levyns. 

The  plant  which  is  known  at  present  as  T.  crassifolium  Sond.  has  no 
right  to  this  name  as  the  name  T.  crassifolium  had  been  applied  many 
years  earlier  to  another  plant  by  Robert  Brown  (Prod.  FI.  Nov.  HoU., 


Fig.  6.  Fruits.  A.  Thesium  virgatum.  B.  T.  pseudovirgatum.  C.  T.  commutatum. 
All  X 7-^. 

p.  353).  In  the  Flora  Capensis  (Vol.  V,  sect.  2,  p.  149)  A.  W.  Hill  writes 
that  a specimen  of  T.  crassifolium  R.  Br.,  preserved  in  the  British  Museum, 
is  undoubtedly  T.  Frisea  L.  var.  Thunbergii  A.DC.  T.  crassifolium  R.  Br. 
is  therefore  a synonym  of  T.  Frisea  L.  and  it  is  illegitimate  for  the  name 
crassifolium  to  be  used  again  in  this  genus.  A.  De  Candolle  (Prod.  XIV, 
p.  660)  gives  amongst  the  synonyms  of  T.  crassifolium  Sond.  T.  sedifolium 
A.DC.  ined.  It  is  therefore  proposed  to  revive  the  name  for  this  species. 


I wish  to  acknowledge  my  indebtedness  to  the  National  Research 
Council  and  Board  for  a grant  which  has  been  used  in  connection  with 
this  research. 
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STOEBE  VULGARIS,  A STUDY  OF  AN  ECOLOGICAL 
PROBLEM. 

(With  Plates  VI  and  VII.) 

By  C.  Cohen. 

(Department  of  Botany,  Witwatersrand  University.) 

A study  of  Stoebe  vulgaris  was  prompted  in  the  first  instance  by  the 
fact  that  it  had  become  a nuisance  of  some  importance,  a weed  which 
had  covered  considerable  areas  and  was  widely  spread.  Further,  one 
school  of  thought  believed  it  to  be  an  indicator  of  moisture,  while  another 
school  regarded  it  as  an  indication  of  over-grazing,  or  as  a pioneer  on 
denuded  areas. 

A search  for  suitable  methods  of  eradication  was  not  a difficult  one, 
but  in  his  study  of  the  plant,  the  VTiter  could  not  but  be  influenced  by 
the  atmosphere  in  which  he  was  working.  Most  of  this  investigation  was 
carried  out  at  Frankenwald,  the  University  of  the  Witwatersrand’s 
Botanical  Research  Station,  and  here  a number  of  experiments  on  natural 
veld  treatment  were  in  being.  Many  of  the  experiments  were  long  term 
tests.  In  these  circumstances,  the  writer  was  bound  to  have  his  attention 
drawn  towards  the  ecological  role  of  the  plant  he  was  studying.  He  felt 
that  the  problem  of  Stoebe  vulgaris  should  be  set  against  the  problem  of 
a special  type,  a grass  community  upset  by  over-grazing.  Looking 
upon  the  plant  community  as  a whole,  any  single,  isolated  plant  could 
have  no  meaning  without  a study  of  that  function  represented  by  other 
members  of  the  commimity.  Further,  a study  of  the  role  of  particular 
plants  like  Stoebe,  which,  it  became  clear,  was  associated  with  certain 
fairly  definite  conditions,  could  not  but  yield  valuable  information  in 
the  management  of  natural  veld.  Thus  an  investigation  of  the  whole 
complex  of  water  relations,  in  relation  to  light,  to  carbohydrates  and  so 
on,  gives  a better  understanding  of  such  relationships  as  being  the  result 
of  change,  and  as  initiating  the  reactions  which  finally  make  for  com- 
petition, succession.  It  is,  in  other  words,  an  investigation  of  the  “ func- 
tional ” aspect,  (Clements,  p.  7,  1916). 

The  plant  then,  is  individualistic  as  a “ type  ” problem,  but  at  the 
same  time  is  conditioned  by  its  relationship  to  the  community.  A 
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pioneering  community  will  be  built  up  in  accordance  with  local  needs. 
Ecology  cannot  be  left  as  a mere  matter  of  filling  in  successional  lines, 
where  so  much  experimentation  is  needed  to  supply  explanation.  For 
instance  Philhps  (1931)  gives  an  account  and  a division  of  the  Knysna 
forests  into  their  serai  and  climax  types,  but  he  also  divides  them  into 
types  dependent  on  the  water  content  of  the  soil  (1928).  In  something 
of  the  same  way,  the  writer  hoped  by  his  work  on  seeds  of  plants  asso- 
ciated with  Stoebe,  or  whose  ecological  habit  was  familiar,  to  throw  some 
light  on  the  relationship  between  their  behaviour  under  laboratory 
germinating  conditions,  and  their  expected  behaviour  in  the  veld. 
Yapp  (1922),  criticising  Clements  (1905)  for  recommending  that  an  accu- 
rate study  of  the  habitat  should  come  first,  and  the  plant  afterwards, 
writes,  “ In  intensive  work,  it  is  not  until  the  physiological  problem  has 
been  defined,  that  the  habitat  factors  can  be  studied  intelligently  and 
profitably.” 

To  sum  up,  it  is  felt  that  only  a thorough-going  investigation  of  a 
community,  from  its  formation  to  equilibrium,  from  ecesis  to  the  physio- 
logical cycles  of  mature  plants,  can  give  a thorough  understanding  of 
the  plant  community  that  applied  ecology  needs.  Nothing  like  this 
ambitious  plan  has  been  fulfilled  in  this  study. 

GERMINATION  OF  SEEDS. 

Seeds  were  always  germinated  on  filter  paper,  kept  moist  by  strips 
of  blotting  paper  suspended  over  a reservoir  of  water.  The  seeds  were 
never  sterilized  before  testing,  except  in  one  instance  where  a lot  of 
S.  vulgaris  seeds  were  washed  in  1/100  Mercuric  chloride  solution,  and 
this  appeared  to  damage  them.  At  first,  the  filter  paper  and  the  blotting 
paper  were  sterilized  in  a flame,  but  this  was  discontinued  as  unnecessary. 
With  the  exception  of  the  seeds  of  Dicoma  Zeyheri,  which  were  parasitised 
by  a species  of  Pythium,  all  fungal  spores  were  superficial.  At  tempera- 
tures higher  than  room  temperature,  and  35°  C.,  and  40°  C.,  the  blotting 
paper  had  to  be  changed  every  five  to  seven  days. 

The  tests  at  35°  C.,  dark,  were  carried  out  in  an  ordinary  incubator, 
where  the  temperature  varied  about  a degree  above  or  below.  The 
tests  at  35°  C.,  light,  were  carried  out  on  a thermostatically  controlled 
water  bath.  The  tests  at  40°  C.,  in  a germinator  of  the  type  used  for 
growing  cuttings  or  young  plants,  and  the  temperature  control  was 
poor.  At  these  high  temperatures  evidences  of  super-saturation  were 
apparent. 

After  collection,  the  seeds  were  left  to  dry  for  a few  days,  generally 
about  three,  before  selection  for  the  germinators. 


rLATK  VI,  A.  A plant  of  Stoebe  vidr/an's. 

B.  Stoebe  vulgaris  on  a plougliod  fire  lielt . 

Journal  of  S.A.  Botany.  (To  face  p.  80.) 


Platk  \'I[.  Sloehe  vulgaris;  rcgeiu'ratiou  after  burning. 

Joitniii/  of  S.A.  {To  fare  p.  >;i). 
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It  appeared  from  tests  that  Stoebe  seeds  lost  a measure  of  their  viability 
with  the  passing  of  time,  but  they  were  able  to  germinate  successfully 
soon  after  collection.  1,469  1934  Stoebe  seeds  when  tested  in  1935  at 
room  temperature,  gave  a germination  percentage  of  48-7,  while  1,000 
1935  seeds  gave  80  per  cent.  In  1936,  two  lots  of  seed  were  collected, 
one  at  the  end  of  March,  and  one  at  the  end  of  June.  450  and  800  seeds 
w'ere  included  in  the  tests,  respectively,  and  gave  germination  returns 
of  60-5  and  63-6  per  cent. 

Seed  varied  considerably  in  its  germinating  power.  Three  samples  were 
collected  on  Frankenwald  in  April  from  different  sites  ; the  samples 
yielded  150,  150  and  20  seeds.  None  were  viable.  Seed  was  collected  from 
the  Government  farm  at  Leeuwkuil  near  the  Vaal,  and  from  bushes  on 
the  banks  of  the  Vaal.  There  was  no  seed  in  the  Leeuw'kuil  lot,  and  150 
seeds  from  the  Vaal  bushes  did  not  germinate.  In  early  June  another 
sample  from  Frankenwald  did  not  germinate  (100  seeds).  There  appeared 
to  be  some  rough  relationship  between  weight  and  germinating  capacity. 
Below  a weight  of  about  0-0037  grammes  per  100  seeds,  there  was  no 
germination.  However,  1934  seeds  germinated  in  1935  weighed  less 
than  this,  and  yet  germinated  40  per  cent.,  and  some  1936  seed  that 
germinated  was  below  this  weight. 

Some  pre-germinator  tests  for  viabihty  were  made,  such  as  soaking 
in  water  and  selecting  seed  that  sank,  and  testing  seed  that  remained 
on  the  surface  ; by  a method  suggested  by  Baldwin  (1932),  of  leaving 
seeds  in  95  per  cent,  alcohol  for  four  minutes.  Both  these  methods  gave 
moderately  satisfactory  results.  It  was  found  later  that  a week  in 
alcohol  did  not  decrease  germination. 

Top  seeds  at  end  of  one  day,  20%  germination. 

Top  seeds  at  end  of  four  days,  27%  germination. 

Bottom  seeds  at  end  of  one  day,  70%  germination. 

Bottom  seeds  at  end  of  four  days,  52%  germination. 

Germination  appeared  to  be  a httle  delayed  in  the  bottom  seeds.  The 
seeds  that  remained  on  top  of  the  alcohol  gave  no  germination  for  new 
or  old  seeds,  but  the  other  seeds  that  had  sunk  returned  78%  and  52% 
respectively,  from  a sample  that  had  given  97%  and  60%  when  tested 
in  the  ordinary  way. 

Some  attempts  were  made  to  germinate  seeds  on  soils  of  different 
water  contents.  In  a test  lasting  sixty  days  the  following  result  was 
obtained  : 90%  M.W.R.C.,  45%  germination  ; 75%  M.W.R.C.,  37-5% 
germination  ; 66%  M.W.R.C.,  25%  germination  ; 45%  M.W.R.C., 

9%  germination. 

Seeds  were  planted  at  different  depths  in  soils  of  different  M.W.R.C.’s, 
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on  the  surface,  and  at  J inch  and  \ inch  depths,  and  kept  at  45%  or 
90%  M.W.R.C.  In  river  sand  germination  was  obtained  at  all  depths, 
and  on  the  surface  of  the  90%  M.W.R.C.  of  an  80%  soil. 

Influence  of  Aeration  on  Stoebe  Seeds. 

Seeds  were  placed  in  tubes  of  distilled  water  and  corked.  Over  a 
period  of  twelve  months  the  water  was  changed  twiee.  At  the  end  of 
that  time  60%  of  the  1934  seeds  and  about  80%  of  the  1935  seeds  had 
germinated  and  put  out  small,  stunted  leaves. 

Seeds  were  placed  in  small  bottles  and  sealed.  1 c.c.  of  water  was 
allowed  to  a seed.  Germination  took  place  in  varying  degrees  over  nine 
months. 

Seeds  were  placed  on  thin  agar  (2|  g.  to  250  c.c.s),  and  on  the  bottom 
of  petri  dishes  and  agar  poured  over  them.  Twenty-five  seeds  were 
placed  in  each  dish.  The  result  over  a period  of  two  months  was  as 
follows  : 

1935  seed  on  agar  56%,  below  agar  44%. 

1934  seed  on  agar  48%,  below  agar  20%. 

A number  of  other  tests  were  made  with  COg  and  Og  impregnated 
atmosphere,  and  it  was  found  that  while  severe  doses  of  COg  induced 
narcosis,  the  seeds  could  germinate  with  relatively  restricted  oxygen. 
It  may  be  mentioned,  however,  that  seeds  soaked  overnight  and  placed 
for  a day  in  a COg  atmosphere  suffered  no  inhibition,  nor  did  seeds  soaked 
overnight  and  then  placed  in  COg.  For  a discussion  of  dormancy,  respira- 
tion, and  permeability  of  seed  coats,  reference  may  be  made  to  the 
papers  of  Rhine  (1924),  Shull  and  Davis  (1923),  Davis  (1927)  and  (1930), 
Ranjan  and  Malhk  (1931),  Stiles  and  Leach  (1933). 

Heating  and  Drying  out  of  Seeds. 

1934  and  1935  seed  (in  1935)  were  kept  dry  at  30°  C.,  for  two  weeks, 
which  adversely  affected  the  germination  of  the  latter,  but  not  the 
former  year  class. 

After  two  days  at  70°  C.,  in  an  oven,  1935  seed  lost  25%  of  their 
weight,  and  1934  seed  36%.  Germination  was  56%  and  26%  respectively. 
In  order  to  avoid  the  heating  effect,  seed  was  dried  over  Lithium  chloride 
for  one  and  two  weeks.  The  weight  loss  was  then  22%  and  14-3%,  and 
43-8%  and  50%.  Germination  of  the  new  seed  was  delayed,  but  the 
old  seed  appeared  to  be  slightly  stimulated.  • Seed  was  frozen  overnight 
and  thawed  during  the  day.  Germination  was  65%  for  1935  seed  and 
56%  for  1934  seed.  In  each  case  about  one-fifth  of  the  sample  became 
mouldy  on  the  germinators. 
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Chemical  Treatment  of  Seed. 

Seeds  were  soaked  for  24  hours  in  1%  HCl,  1%  H2SO4,  and  1% 
Acetic  acid.  The  old  seeds  were  more  resistant  to  the  action  of  acids. 
Seeds  treated  with  solutions  of  NaOH  and  KOH  burst,  and  a brown 
colouring  matter  was  extracted  from  them,  which  appeared  to  indicate 
a tannin  when  chemically  tested.  Shull  and  Shull  (1924)  mention  the 
bursting  of  the  middle  layer  of  the  coats  of  their  seeds  by  KOH  and 
NaOH,  and  also  the  possibility  of  interference  by  tannins  in  absorption 
and  the  removal  of  tannins  by  hydrates. 

Germination  and  pH. 

Seeds  were  placed  on  acid  and  alkali  media,  a -5%  by  volume  solution 
of  HCl  and  KOH.  Of  course,  these  are  strong  solutions  and  not  com- 
parable, anyway.  No  new  seeds  germinated  on  the  acid,  and  only  12% 
of  the  old,  and  10%  of  the  old  on  the  alkali.  A series  of  phosphate  buffer 
solutions  was  also  started,  giving  pH  values  from  4 • 5 to  8-  3.  No  germina- 
tion was  obtained,  though  it  might  be  mentioned  that  84%  germination 
was  obtained  for  onion  seeds  at  pH  5. 

Effect  of  Poisons  on  Stoebe  Seeds. 

Tested  Stoebe  seeds  with  Sodium  and  Potassium  chlorate,  which 
were  used  for  eradication  of  the  plant.  Soaking  in  5%  solutions  for  one 
day  had  no  effect.  Soaking  for  one  week  in  10%  and  20%  solutions  killed 
the  seeds.  Seeds  were  sown  on  the  surface  of  small  tins  of  soil.  The  tins 
were  watered  three  times  with  10%  and  20%  solutions  of  Sodium 
chlorate,  and  after  this  kept  near  saturation  point  with  tap  water. 
The  amount  of  soil  was  about  700 — 800  grammes,  and  the  amount 
of  poison  150  c.c.s.  No  seeds  germinated. 

Germination  on  Nutrient  Media. 

Seeds  were  grown  on  germinators,  the  reservoirs  of  which  were  filled 
with  a steam  extract  of  Prankenwald  soil.  Germination  was  good. 
Nutrient  media  were  selected  from  Fred’s  book,  Knops  solution  was 
used,  a medium  suggested  by  Tottingham,  another  by  Shive.  The 
seeds  did  not  germinate,  more  than  a few  per  cent. 

Respiration. 

Respiration  was  tested  in  a crude  way  by  drawing  COj  free  air  over 
the  seeds  into  a Pettenkofer  tube  filled  with  Baryta  water  and  Barium 
chloride.  1935  seeds  respired  to  1934  seeds  in  the  ratio  of  1 - 2 ; 1,  making 
a correction  for  weight  differences.  250  seeds  were  used  in  each  test. 
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Seeds  were  allowed  to  absorb  a little  water,  when  respiration  increased 
about  five  times. 

Effect  of  Light  on  Germination. 

It  was  found  that  the  seeds  could  germinate  in  the  dark.  Seeds  were 
placed  in  direct  sunlight  for  a month,  being  removed  to  the  laboratory 
over-night.  This  reduced  germinative  capacity,  1935  seed  giving  62%, 
and  1934  seed  31-5%.  When  seeds  were  exposed  dry,  to  direct  sunlight, 
the  resulting  tests  gave  69%  for  1935  seed,  and  13-5%  for  1934  seed. 
As  the  experiment  took  place  in  winter  time,  high  temperature  does  not 
seem  to  have  been  an  important  factor. 

Influence  of  Temperature. 

Room  temperature  was  the  most  favourable  of  all  the  temperatures 
used,  but  it  must  be  remembered  that  room  temperature  is  an  alternating 
temperature.  A series  was  run  on  soil,  which  had  a M.W.R.C.  of  30%. 
The  tins  were  kept  to  water  contents  of  40%,  60%,  75%  and  90%, 
and  placed  in  the  sun,  under  a 60  watt  electric  lamp,  and  in  the  dark, 
and  in  all  the  temperature  was  maintained  at  abour  31°  C.  In  the  table 
below,  the  result  of  the  experiment  is  given. 


Sun. 

Electric  light. 

Dark. 

90%  .. 

. . 10% 

10% 

12% 

75%  .. 

. . 60% 

60% 

28% 

60%  .. 

. . 52% 

52% 

20% 

40%  .. 

• . 12% 

12% 

40% 

Only  35  seeds  were  used  in  each  tin,  a small  number. 

Temperatures  of  30°  C.,  and  35°  C.,  inhibited  germination,  but  31°  C. 
was  chosen  because  it  happened  to  be  easy  to  maintain.  When  it  was 
found  that  temperatures  as  low  as  30°  C.  inhibited  the  germination  of 
Stoebe  seeds,  there  was  another  reason  for  testing  the  germination  of 
other  local  weeds  and  grasses. 

GERMINATION  OF  STOEBE,  GRASS  AND  WEED  SEEDS. 

It  was  realised  that  temperature  alone  did  not  constitute  the  sole 
factor  in  germination,  but  the  range  of  temperature  was  a point  of 
great  interest.  Further,  some  rough  tests  were  also  made  for  light 
sensitivity,  by  germination  in  the  dark.  Also,  it  was  desired  to  study 
such  plants  as  might  seed,  for  instance,  on  bare  ground. 

As  many  as  possible  were  used  in  a test.  The  seeds  were  weighed  in 
the  form  that  it  was  thought  they  would  be  dispersed  in.  All  the  seeds 
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fell  into  a few  morphological  classes.  The  total  data  was  analysed  under 
the  headings  of  time  and  place  of  collection,  number  in  test,  date  of  first 
germination  and  number,  and  total  germination  expressed  as  a percentage 
with  the  time  of  the  test,  the  weight  of  the  seed,  and  any  remarks  such 
as  special  treatment  given.  Here,  however,  only  the  name  and  percentage 
of  total  germination  will  be  given,  and  the  date  of  collection. 


At  Room  Temperature.  Tests  in  1936,  unless  otherwise  stated. 


Asclepiadaceae. 

Amarantaceae. 

Chenopodiaceae. 

Compositae. 


Cruciferae. 
Cucurbitaceae . 
Iridaceae. 
Leguminosae. 


Liliaceae. 
Plantaginaceae . 
Polygalaceae. 
Rubiaceae. 

Solanaceae. 

Umbelliferae. 

Gramineae. 


Asclepias  fruticosa  1934,  0%.  1936,  0% 

Gomphrena  decumbene  1936,  24%. 

Chenopodium  album  1936,  15%. 

Bidens  pilosa  1934,  98-8%.  1936,  0%. 

Conyza  ambigua  1936,  85-2%. 

Dicoma  Zeyheri  1936.  0%. 

Dimorphotheca  spectabilis  1934,  62%. 

Senecio  serrata  1936,  65%. 

Stoebe  vulgaris  1934  tested  in  1935,  48-6%.  1934,  46%. 

1935  in  1935,  80%.  1935,  79-2%.  Frankenwald,  20th 

March  1936,  60-5%.  April  23rd,  56%.  April  23rd  and 
April  28th,  0%.  April  30th,  12%.  June  11th,  0%.  June 
18th,  63-6%.  Rietkuil,  April  24th,  4%.  Vaal,  April 
24th,  0%. 

Stoebe  plumosa  1936,  0%. 

Vernonia  kraussiana  1934,  0%. 

Helichrysum  callicomum  1934,  0%.  1936,  0%. 

Capsella  bursa-pastoris  1934,  71%. 

Citcumis  sp.  1934,  100%. 

Gladiolus  edulis  1936,  0%. 

Acacia  karroo  1936,  20%. 

Cassia  mimosoides  1934,  0%. 

Indigofera  sp.  1936,  0%. 

Rhynchosia  nervosa  1936,  0%. 

Sphenostylis  angustifolia  1934,  0%. 

Anthericum  Macowani  1936,  0%. 

Plantago  dregeana  1934,  5-5%. 

Polygala  abyssinica  1936,  40%. 

Oldenlandia  amatymbica  1934,  79%. 

O.  herbacea  1934,  0%. 

Datura  stramonium  1934,  0%. 

Solanum  capense  1936,  0%. 

Peucedanum  magalis-montanum  1934,  0%. 

Alloteropsis  semi-alata  1934,  45%. 

Andropogon  amplectens  1934,  6%.  1935,  0%. 

A.  huillensis  1934,  0%. 

A.  eucomis  1934,  0%.  1936,  0%. 

Anthephora  pubescens  1935,  0%. 

Aristida  welwitschii  1934,  0%. 

A.  barbicollis  1934,  53%.  1935,  0%.  1936,  0%. 

A.  Burkei  1935,  8%. 

Arundinella  Ecklonii  1934,  0%. 

Avena  fatua  1934,  52%. 

Brachiaria  serrata  1934,  5%.  1936,  0%. 

Cenchrus  ciliare  1934,  0%. 

Chloris  virgata  1935,  54%. 

Cynodon  dactylon  1935,  0%. 

Cymbopogon  excavatus  1935,  0%. 

C.  plurinodis  1935,  about  75%  of  the  very  few  grains 
available.  1936,  0%. 
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Digitaria  monodactyla,  0%. 

Digitaria  tricholaenoides  1934,  0%. 

Diplachne  hiflora  1935,  0%. 

Echinochloa  pyramidalis  1935,  0%. 

Eleusine  indica  1934,  6%. 

Elionurus  argenteus  1934,  0%.  1936,  6%. 

Eragrostis  annulata  1935,  8%. 

E.  hrizantha  (?)  1935,  10%. 

E.  brizoides  1934,  90%.  1935,  28%.  1936,  70%  about. 

E.  chalcantha  1934,  60%.  1936,  60%. 

E.  chlorom,elas  1935,  0%. 

E.  gummiflua  1934,  26%.  1936,  98%. 

E.  nebulosa  1935,  92%. 

Eustachys  paspaloides  1934,  64%. 

Harpechloa  falx  1934,  5%.  1936,  14%. 

Heteropogon  contortus  1934,  36%  about. 

Hyparrhenia  aucta  1934,  30%  about.  1935,  0%.  1936,  27%. 
H.  hirta  1934,  50%  about.  March  1936,  0%.  April  1936, 
56%. 

LopJiacme  digitata  1935,  0%. 

Loudetia  simplex  1934,  0%. 

Monocymbium  ceresiiforme  March  1936,  0%.  April  1936, 

0%. 

Panicum  natalense  1936,  73%.  1936,  42-5%. 

Paspalum  dilatatum  1934,  18%.  1936,  0%. 

Pennisetum  geniculatum  1935,  2%. 

P.  purpureum  1935,  0%. 

Perotis  indica  1935,  58%. 

Pogonarthria  falcata  1934,  37%. 

Rhynceletrum  roseum  1934,  96%.  1936,  12%. 

R.  setifolium  1935,  63%. 

Setaria  aurea  1934,  20%. 

S.  Li.ndenbergiana  1934,  0%. 

S.  nigrostis  1935,  51%. 

Sporobolus  indicus  1935,  99%. 

Themeda  triandra  1934,  32%.  1936,  0%. 

Trachypogon  plumosum  1935,  76%  about.  1936,  0%. 
Tristachya  Rehmanni  1935,  18%. 

Urelytrum  squarrosum  1934,  0%. 

Where  “ about  ” is  added  to  the  percentage  germination,  this  indicates 
that  the  number  of  seeds  in  the  test  was  small. 


Germination  at  35°  C.  in  the  Light. 


Asclepidaceae. 

Amarantaceae. 

Chenopodiaceae. 

Compositae. 


Cruciferae. 
Cucurbitaceae . 
Iridaceae. 


Asclepias  fruticosa  1936,  63%. 

Gomfrena  decumbens  1936,  48%. 

Chenopodium  album  1936,  61%. 

Bidens  pilosa  1934,  95%.  1936,  82%. 

Gonyza  ambigua  1936,  78%. 

Dicoma  Zeyheri  1936,  0%. 

Dimorphotheca  spectabilis  1934,  8%. 

Senecio  serra  1936,  16%. 

Stoebe  vulgaris  1934,  28%.  1935,  53%.  23rd  April,  1936, 

6%.  Vaal,  23rd  April,  0%.  April  30th  Frankenwald, 
28%.  11th  June,  13%.  18th  June,  14%. 

Vernonia  kraussiana  1934,  3%. 

Helichrysum  callicomum  1934,  0%.  1936,  0%. 

Xanthium  spinosum  1936,  10%. 

Capsella  bursa-pastoris  1934,  82%. 

Cucumis  sp.  1934,  0%.  ' 

Gladiolus  edulis  1936,  0%. 
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Leguminosae. 


Polygalaceae. 
Rubiaceae. 
Ranunculaceae . 
Solanaceae. 

Umbelliferae. 

Gramineae. 


Acacia  Karroo  1936,  53%. 

Indigojcra  sp.  1936,  10%. 

Rhynchosia  nervosa  1936,  0%. 

Polygala  abyssinica  1936,  32%. 

Oldenlandia  aynafymbica  1934,  72%. 
Clematopsis  Stanhyi  1936,  0%. 

Datura  stramonium  1934,  27%. 

Solanum  capense  1936,  0%. 

Peucedanum  magalis-montanum  1934,  0%. 
Alloteropsis  semi-alata  1935,  60%. 
Andropogon  exicomis  1934,  0%.  1936,  4%. 

A.  huillensis  1934,  2%. 

Aristida  welwitschii  1934,  61%. 

A.  barbicollis  1935,  44%.  1936,  10%. 

A.  Burkei  1935,  16%. 

Arundinella  Ecklonii  1934,  25%. 

Avena  fatua  1934,  32%. 

Brachiaria  serrata  1934,  32%.  1936,  0°^. 
Cenchrus  ciliare  1934,  2%. 

Chloris  virgata  1935,  94%. 

Cynodon  dactylon  1935,  0%. 

Digitaria  monodactyla  1935,  l°o- 

D.  tricholaenoides  1934,  0%. 

Eleusine  indica  1934,  35%. 

Eragrostis  annulata  1935,  49%. 

E.  brizantha  1935,  10%. 

E.  brizoides  1935,  42%.  1936,  51%. 

E.  chalcantha  1934,  33%. 

E.  chloromelas  1935,  0%. 

E.  gummifiua  1934,  90%.  1936,  56°q. 

E.  nebulosa  1935,  100%. 

Eustachys  paspaloides  1935,  5%. 

Harpechloa  falx  1934,  3%.  1936,  8-5%. 

Heteropogon  contortus  1935,  80%. 

Hyparrhenia  aucta  1936,  42%. 

H.  hirta  1934,  10%.  1936,  52%. 

Lophacme  digitata  1935,  0%. 

Loudetia  simplex  1934,  0%. 

Monocymbium  ceresiiforme  1936,  0%. 
Panicum  natalense  1935,  47%.  1936,  0%. 

Paspalum  dilatatum  1934,  1%.  1936,  0%. 

Pennisetum  geniculatum  1935,  6%. 

P.  purpureum  1935,  1%. 

Perotis  indica  1935,  43%. 

Pogonarthria  falcata  1934,  78%. 

Rhynceletrum  roseum  1934,  42%. 

R.  setifolium  1935,  76%. 

Setaria  aurea  1934,  8%. 

S.  Lindenbergiana  1934,  1%. 

S.  nigrostis  1935,  44%. 

Sporobolus  indicus  1935,  98%. 

Themeda  triandra  1934,  53%.  1936,  3%. 
Trachypogon  plumosum  1934,  4%.  1936,  12%. 
Tristachya  Rehmanni  1935,  50%. 

Urelytrum  squarrosum  1934,  12%. 


Germination  at  35°  C.  in  the  Dark. 


Asclepidaceae . 
Amarantaceae . 
Chenopodiaceae . 
Compositae. 


Asclepias  fruticosa  1936,  91%. 
Gomphrena  decumbens  1936,  65%. 
Chenopodium  album  1936,  35%. 

Bidens  pilosa  1934,  91%.  1936,  75%. 
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Cruciferae. 

Cueurbitaceae. 

Iridaceae. 

Leguminosae. 


Polygalaceae. 

Rubiaceae. 

Solanaceae 

Umbelliferae. 

Gramineae. 


Conyza  ambigua  1936,  2%. 

Dicoma  Zeyheri  1936,  0%. 

Dimorphotheca  spectabilis  1934,  8%. 
Helichrysum  callicomum  1934,  0%. 

Senecio  serra  1936,  7%. 

Stoebe  vulgaris  1934,  1%.  1936,  16%. 

Xanthium  spin.osum  1936,  0%. 

Capsella  bursa-pastoris  1934,  0%. 

Cucumis  sp.  1934,  100%. 

Gladiolus  edulis  1936,  0%. 

Acacia  Karroo  1936,  66%. 

Indigofera  sp.  1936,  36%. 

Rhynchosia  nervosa  1936,  0%. 

Polygala  abyssinica  1936,  20%. 

Oldenlandia  amatymbica  1934,  44%. 

Datura  stramonium  1934,  72%. 

Solanum  capense  1936,  0%. 

Peucedanum  tnagalis-montanum  1934,  0%. 
Alloteropsis  semi-alafa  1934,  55%. 
Andropogon  amplectens  1935,  0%. 

A.  eucomis  1934,  0%.  1936,  0%. 

A.  huillensis  1934,  3%. 

Aristida  welwitschii  1935,  65%. 

A.  barbicollis  1935,  21%.  1936,  0%. 

A.  Burkei  1935,  0%- 
Avena  fatua  1934,  68%. 

Brachiaria  serrata  1934,  44%.  1936,  0%. 
Chloris  virgata  1935,  59%. 

Cynodon  dactylon  1935,  0%. 

Digitaria  monodactylon  1935,  1%. 

D.  tricholaenoides  1934,  0%. 

Diplachne  biflora  1935,  0%. 

Echinochloa  pyramidalis  1935,  0%. 

Eleusine  indica  1934,  4%. 

Eragrostis  annulata  1935,  56%. 

E.  brizantha  1935,  0%. 

E.  chalcantha  1934,  19%.  1936  0%. 

E.  chloromelas  1935  2%. 

E.  gummiflua  1934,  92%.  1936,  24%. 

E.  nebulosa  1935,  100%. 

Eustachys  paspaloides  1935,  0%. 
Harpechloa  falx  1934,  5%.  1936,  1-5%. 

Heteropogon  contortus  1935,  72%. 
Hyparrhenia  aucta  1935,  0%.  1936,  44%. 

H.  hirta  1934,  20%.  1936,  44%. 

Lophacme  digitata  1935,  0%. 

Loudetia  simplex  1935,  0%. 

Monocymbium  ceresiiforme  1936,  0%. 
Panicum  natalense  1935,  59%.  1936,  0%. 
Paspalum  dilatatum  1 934,  1 % . 

Pennisetum  geniculatum  1935,  4%. 

P.  purpureum  1935,  0%. 

Perotis  indica  1935,  test  lost. 

Pogonarthria  falcata  1934,  51%. 
Rhynceletrum  roseum  1934,  66%. 

R.  setifolium  1935,  74%. 

Set  aria  aurea  1934,  20%. 

S.  nigrostis  1935,  64%. 

Sporobolus  indicus  1935,  99%. 

Themeda  triandra  1934,  75%.  1936,  2%. 

Trachypogon  plumosum  1935,  8%.  1936,  0 

Tristachya  Rehmanni  1935,  0%. 

IJrelytrum  squarrosum  1934,  4%. 
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Germination  at  40°  C.  in  the  Light. 


Asclepidaceae. 
Amarantaceae . 
Chenopodiaceae . 
Compositae. 


Crueiferae. 
Cucurbitaceae . 
Iridaceae. 
Leguminosae. 

Plantaginaceae . 
Polygalaceae. 
Rubiaceae. 
Solanaceae. 

Umbelliferae . 
Gramineae. 


Asclepiaa  fruticosa  1936,  11%. 

Gomphrena  decumbens  1936,  2%. 

Chenopodium  album  1936,  39%. 

Bidens  pilosa  1934,  ll°o-  1936,  85%. 

Conyza  ambigua  1936,  0%. 

Dicoma  Zeyheri  1936,  0%. 

Senecio  serra  1936,  1%. 

Stoebe  vulgaris  1934,  0%.  1935  in  1936,  0%.  Vaal  April, 

0%.  Frankenwald  23rd  April,  0%.  April  30th,  0%. 
11th  June,  0°q.  18th  June,  0%. 

Vernojiia  kraussiana  1934,  0%. 

Capsella  bursa-pastoris,  1934,  0%. 

Cucumis  sp.  1934,  0%. 

Gladiolus  edulis  1936,  0%. 

Acacia  Karroo  1936,  14%. 

Indigofera  sp.  1936,  6%. 

Plantago  dregeana  1934,  100%. 

Polygala  abyssinica  1936,  16%. 

Oldenlandia  amatymbica  1934,  52%. 

Datura  stramonium  1934,  65%. 

Solanum  capense  1936,  0%. 

Peucedanum  magalis-montanum  1934,  0%. 

Alloteropsis  semi-alata  1934,  35%. 

Andropogon  amplectens  1935,  0%. 

A.  eucomis  1934,  0%.  1936,  0%- 

A.  huillensis  1934,  0%. 

Aristida  welwitschii  1935,  1%. 

A.  barbicollis  1935,  25%.  1936,  11%. 

A.  Burkei  1935,  4%. 

Avena  fatua  1934,  0%. 

Brachiaria  serrata  19.34,  10%.  1936,  0%. 

Cenchrus  ciliare  1934,  0%. 

Chloris  virgata  1935,  28%. 

Cynodon  dactylon  1935,  0%. 

Digitaria  tricholaenoides  1934,  0%. 

Eragrostis  annulata  1935,  16%. 

E.  brizoides  1934,  86%.  1935  in  1936,  80%.  1936,  82%. 

E.  chalcantha  1934,  0%. 

E.  chloromelas  1935,  5%- 

E.  gummiflua  1934,  100%.  1936,  37-5%. 

E.  nehulosa  1935,  95%. 

Eustachys  paspaloides  1934,  28%. 

Harpechloa  falx  1934,  13%.  1936,  6-5%. 

Heteropogon  contortus  1935,  46%. 

Hyparrhenia  aucta  1936,  34°q. 

H.  hirta  1934,  10%.  1936,  24%. 

Loudetia  simplex  1934,  0%. 

Monocymbium  ceresiiforme  1936,  0%. 

Panicum  natalense  1935,  3%.  1936,  0%. 

Paspalum  diltatatum  1934,  0%. 

P.  purpureum  1935,  0%. 

Rhynceletrum  roseum  1934,  64%.  1936,  0%. 

R.  setifolium  1935,  38%. 

Schizachyrium  semiberbe  1936,  8%. 

Setaria  aurea  1934,  0%. 

S.  Lindenbergiana  1934,  0%. 

S.  nigrostis  1935,  9%. 

Trachypogon  plumosum  1934,  4%. 

Tristachya  Rehmanni  1935,  0%. 

Urelytrum  squarrosum  1934,  6%. 
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On  Soil  at  Aik  Temperature. 


Asclepidaceae. 

Amarantaceae . 

Chenopodiaceae. 

Compositae. 


Cruciferae. 
Cucurbitaceae . 
Iridaceae. 
Leguminosae. 

Polygalaceae. 

Rubiaceae. 

Solanaceae. 

Umbelliferae. 

Gramineae. 


Asclepias  fruticosa  1934,  none  in  34  days.  None  for  1936 
seed. 

Oomphrena  decumhens  1936,  none  in  44  days. 

Ghenopodium  album  1936,  none  in  47  days. 

Bidens  pilosa  1934,  and  1936  seed,  none  in  44  days. 
Conyza  amhigua  1936,  none  in  44  days. 

Dicoma  Zeyheri  1936,  none  in  48  days. 

Dimorphotheca  spectahilis  1936,  none  in  48  days. 

Senecio  serra  1936,  none  in  34  days. 

Stoebe  vulgaris,  1934,  1935  in  1936,  none  in  47  days.  April 
30th,  June  11th,  1936,  none  in  39  days. 

Vernonia  kraussiana  1934,  none  in  41  days. 

Xanthium  spinosum  1936,  none  in  76  days. 

Capsella  bursa-pastoris  1934,  none  in  54  days. 

Cucumis  sp.  1934,  none  in  59  days. 

Gladiolus  edulis  1936,  none  in  48  days. 

Acacia  Karroo  1936,  none  in  62  days. 

Indigofera  sp.  1936,  none  in  53  days. 

Polygala  abyssinica  1936,  none  in  54  days. 

Oldenlandia  amatymbica  1934  in  1936,  none  in  54  days. 
Datura  stramonium  1934  in  1936,  none  in  48  days. 
Peucedanum  magalis-montanum  1934  in  1936,  none  in  54 
days. 

Alloteropsis  semi-alata  1934  in  1936,  none  in  64  days. 
Andropogon  aniplectens  1935  in  1936,  none  in  57  days. 

A.  eucomis  1934  in  1936,  none  in  62  days.  1936,  none  in 
34  days. 

A.  huillensis  1934  in  1936,  none  in  64  days. 

Aristida  welwitschii  1934  in  1936,  none  in  59  days. 

A.  barbicollis  1934  in  1936,  none  in  48  days.  1935  in  1936, 
none  in  53  days.  1936,  none  in  34  days. 

A.  Burkei  1935  in  1936,  none  in  71  days. 

Avena  Jatua  1934  in  1936,  none  in  64  days. 

Brachiaria  serrata  1934  in  1936,  none  in  59  days.  1936,  none 
in  66  days. 

Cenchrus  ciliare  1935  in  1936,  none  in  64  days. 

Chloris  virgata  1935  in  1936,  none  in  71  days. 

Cynodon  dactylon  1935  in  1936,  two  tests,  none  in  53  or 
65  days. 

Digitaria  monodactyla  1935  in  1936,  none  in  71  days. 

D.  tricholaenoides  1934  in  1936,  none  in  61  days. 
Echinochloa  pyramidalis  1935  in  1936,  none  in  73  days. 
Eleusine  indica  1934  in  1936,  none  in  77  days. 

Eragrostis  annulata  1935  in  1936,  none  in  67  days. 

E.  brizoides  1934  in  1936,  1935  in  1936,  and  1936,  none  in 
41,  59  or  59  days. 

E.  chalcantha  1934  in  1936,  none  in  41  days. 

E.  chloromelas  1935  in  1936,  none  in  65  days. 

E.  nebulosa  1935  in  1936,  none  in  71  days. 

Eustachys  paspaloides  1934  in  1936,  none  in  44  days. 
Harpecfiloa  falx  1934  in  1936,  and  1936,  none  in  63  or 
34  days. 

Heteropogon  contortus  1935  in  1936,  none  in  59  days. 
Hyparrhenia  aucta  1936,  none  in  53  days. 

H.  hirta  1934  in  1936  and  1936,  none  in  59  or  41  days. 
Lophacme  digitata  1935  in  19'36,  none  in  73  days. 
Monocymbium  ceresiiforme  1936,  none  in  34  days. 
Panicum  natalense  1934  in  1936  and  1936,  none  in  65  or  34 
days. 

Paspalum  dilatatum  1934  in  1936,  none  in  66  days. 
Pennisetum  geniculatmn  1935  in  1936,  none  in  76  days. 
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P.  cenchroid.es  1934  in  1936,  none  in  39  days. 

Perotis  indica  1935  in  1936,  none  in  73  days. 

Pogonarthria  falcata  1934  in  1936,  none  in  76  days. 

Rhynceletrum  roseum  1934  in  1936,  none  in  73  days. 

R.  setifolium  1935  in  1936,  none  in  64  days. 

Schizachyrium  semiberhe  1934  in  1936,  none  in  48  days. 

Setaria  aurea  1934  in  1936,  none  in  60  days. 

S.  Lindenbergiana  1934  in  1936,  none  in  66  days. 
nigrostis  1935  in  1936,  none  in  73  days. 

Sporobolus  indicus  1935  in  1936,  none  in  76  days. 

Themeda  triandra  1936.  none  in  76  days. 

Trachypogon  plunwsum  1934  in  1936  and  1936,  none  in 
62  days. 

Vrelytrum  squarrosum  1934  in  1936,  none  in  34  days. 

After  28  days  at  room  temperature,  100  out  of  215  Asclepias  fruticosa 
1936,  were  transferred  to  35°  C.  light,  and  on  the  third  day  at  that  tem- 
perature the  first  germination  occurred,  and  the  total  over  24  days  was 
47%.  100  seeds  from  the  same  room  temperature  test  were  placed  for 
one  week  in  an  oxygenated  atmosphere  at  room  temperature,  and  gave 
51  % and  a total  of  74%  germination  in  two  weeks.  The  1934  seeds  which 
at  room  temperature  had  germinated  only  3%  in  41  days,  gave  90% 
in  24  days  at  35°  C.,  and  four  germinations  occurred  on  the  third  day. 
The  seed  appears  to  be  light  sensitive. 

In  the  case  of  Chenopodium  album  1936,  after  a small  percentage 
germination  at  room  temperature,  the  seeds  were  transferred  to  an 
oxygenated  atmosphere  for  two  weeks,  but  no  germinations  occurred. 
The  coats  were  then  pricked,  and  70%  germinated  in  one  week.  The 
seed  appears  to  be  light  sensitive. 

After  being  on  a germinator  at  room  temperature  for  23  days,  100 
1936  Bidens  pilosa  seeds  were  stepped  up  to  35°  C.,  when  they  gave 
13%  in  ten  days.  Seeds  were  treated  with  NaOH  for  four  hours,  and  given 
five  minutes  in  cone.  H2SO4,  but  these  treatments  did  not  improve 
germination.  75  1936  seeds,  after  being  22  days  at  room  temperature, 
were  allowed  to  dry  out  for  two  days,  and  then  had  their  coats  pricked. 
In  17  days  26  germinations  occurred.  100  seeds  were  taken  from  the 
air  temperature  germinators,  and  frozen  and  thawed  for  6 days  ; they 
were  then  germinated  at  35°  C.  light,  and  gave  84%  in  56  days.  The 
seeds  are  not  sensitive  to  darkness. 

100  1936  Conyza  ambigua  after  25  days  at  room  temperature  gave 
85-2%  germination.  100  of  the  remainder  was  stepped  to  35°  C.  light, 
and  on  the  third  day  there  were  7 germinations,  with  a total  of  74  in 
23  days.  Apparentlj^  also,  light  is  needed  for  good  germination. 

100  1936  Senecio  serra  seeds  after  30  days  at  room  temperature  were 
placed  at  35°  C.  light,  but  no  germinations  occurred.  A number  of  seeds 
were  defective.  The  pappus  is  easily  detachable. 

Stoebe  vulgaris  was  among  the  lightest  of  the  seeds.  It  requires  a 
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moderate  temperature  for  germination.  It  does  not  appear  to  be  light 
sensitive. 

After  51  days  at  room  temperature,  Vernonia  kraussiana  was  stepped 
up  to  35°  C.  light,  but  this  did  not  produce  any  further  germinations. 
Seeds  from  room  temperature  were  also  given  the  oxygen  treatment 
without  result. 

100  1934  Helichrysum  callicomum  seeds  after  36  days  at  room  tem- 
perature were  placed  at  35°  C.  light,  but  no  further  germinations  occurred. 

Capsella  bursa-pastor  is  is  apparently  inhibited  at  high  temperatures, 
but  at  35°  C.  light  germination  was  normal,  whereas  in  the  dark  at  that 
temperature  it  was  inhibited. 

In  Cucumis  sp.  germination  is  normal  in  the  dark  at  35°  C. 

After  25  days  at  room  temperature,  25  Gladiolus  edulis  seeds  were 
transferred  to  35°  C.  light,  when  one  more  germinated. 

In  the  case  of  Acacia  Karroo,  the  tests  took  so  long,  that  perhaps 
they  were  not  complete  when  abandoned. 

After  25  days  at  room  temperature,  25  1936  Indigofera  sp.  seeds  were 
placed  at  35°  C.  light,  but  there  were  no  further  germinations. 

At  35°  C.  Datura  stramonium  germinated  best  in  the  dark,  in  a most 
marked  manner,  but  at  40°  C.  in  the  light,  germination  was  normal. 
After  being  35  days  at  room  temperature,  seeds  were  stepped  up  to 
35°  C.  light,  and  after  27  days  at  this  temperature,  coats  were  pricked, 
but  no  further  germinations  occurred,  whereas  when  the  seeds  were 
placed  at  35°  C.  without  any  preliminary  treatment,  they  gave  27% 
in  17  days. 

Aristida  Welwitschii  seemed  to  like  high  temperatures,  and  the  seeds 
were  indifferent  to  light  or  darkness. 

Aristida  barbicollis  did  not  germinate  at  high  temperatures.  Darkness 
depressed  germination  in  Aristida  Burkei,  as  did  temperatures  above 
25°  C. 

Eragrostis  chalcantha  was  a plant  found  to  be  associated  with  Stoebe 
in  a fairly  high  frequency.  Like  Stoebe  the  germination  is  depressed  at 
high  temperatures,  as  compared  with  room  temperature,  and  darkness 
also  depressed  germination. 

Eragrostis  nebulosa  was  associated  with  a wide  range  of  temperature, 
and  germinated  well  at  high  temperatures. 

It  may  be  noted  that  the  seeds  of  Panicum  natalensis  were  still  ger- 
minating at  room  temperature  when  the  test  was  discontinued  on  the 
99th  day. 

In  Rhynceletrum  roseum,  it  appears  that  germination  is  increased 
by  a lapse  of  two  years  after  collection.  , 
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In  the  case  of  Themeda  triandra,  a great  number  of  seeds  were  col- 
lected on  the  ground  under  the  plants. 

It  must  be  noted  that  in  these  tests  light  sensitivity  and  photo- 
chemical reactions  might  easily  be  confused  with  temperature  effects. 

Lansdell  states  that  she  obtained  over  60%  germination  of  XantJiium, 
in  one  month  on  sawdust.  I obtained  no  germination  of  burrs  on  soil 
or  in  any  of  the  tests  except  35°  C.  light.  Perhaps  the  seed  was  not  of 
the  same  year. 

The  seeds  selected  cut  across  ecological  boundaries,  but  it  was  thought 
that  this  would  lessen  the  risk  of  easy  generalisation.  In  some  cases 
there  can  be  seen  a correlation  between  germination  behaviour  under 
controlled  conditions  and  ecological  status,  but  frequently  this  cannot 
be  seen.  Germination  tests  of  this  nature  are  but  a superficial  indication 
of  the  behaviour  of  the  seed  under  field  conditions,  and  anyway,  the 
tests  are  not  complete.  After  laboratory  experiments  on  the  distance 
travelled  by  Stoebe  seeds,  one  might  be  inclined  to  deprecate  the  distances 
likely  to  be  covered  by  them,  but  actually  Stoebe  seedlings  have  been 
found  at  least  half-a-mile  from  the  nearest  community,  in  the  direction 
of  the  prevailing  wind. 

No  results  were  obtained  from  seeds  planted  on  soil.  The  soil  was  a 
fine  clay,  watered  once  or  twice  a day.  Perhaps  the  temperature  was 
too  low.  Seeds  placed  on  soil  and  kept  in  a greenhouse  germinated  quite 
well,  about  half  that  obtained  on  germinators,  in  the  case  of  Stoebe, 
one-third  for  RTiyncelytrum  roseum,  and  half  for  Conyza  ambigua. 

EXPERIMENTS  ON  THE  DISPERSAL  OF  STOEBE  SEEDS. 

Laboratory  experiments  were  made  with  a three  speed  fan,  and  greased 
plates,  and  seed  traps  were  also  set  up  in  the  field,  at  varying  heights, 
and  different  distances,  at  selected  spots.  These  tests  seemed  to  indicate 
that  the  seed  would  not  be  carried  very  far  except  in  a very  strong  wind. 
Even  then,  a field  survey  seemed  to  indicate  that  the  distance  of  seed- 
lings from  the  parent  community  would  be  a comparatively  short  one, 
except  in  exceptional  cases.  Although  the  pappus  has  small  hooks,  the 
seeds  do  not  cling  with  any  persistence,  and  the  pappus  is  easily  detach- 
able, when  the  seed  is  ripe.  The  pappus  appears  to  have  the  minor 
role  of  a simple  parachute.  At  the  time  that  the  seed  becomes  fully  ripe, 
masses  of  seed  intermingled  with  bracts  wiU  be  found  on  bare  ground 
under  the  parent  plants. 

There  is  no  vegetative  propagation  ; no  layering  occurs,  and  broken 
portions  of  the  stem,  or  the  root  stock,  do  not  grow. 

Several  attempts  were  made,  by  prepared  seed  beds  and  selected 
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cleared  sites,  to  collect  seedlings.  Seedlings  were  first  found  when  they 
were  already  fair  sized  plants,  averaging  9 inches  in  height,  in  December 
1933.  They  were  first  noticed  on  old  roads,  and  ploughed  belts.  They 
were  removed  and  grew  quite  well  when  transplanted.  The  history  of 
the  site  was  well-known,  for  at  least  the  two  previous  years. 

The  seed  beds  served  to  emphasize  that  seedlings  could  only  be 
expected  in  the  direction  of  the  prevailing  wind.  Mapping  the  shape  of 
communities  also  showed  the  influence  of  the  wind. 

A number  of  transects  were  laid  out  by  Gillman  and  continued  by 
the  author,  but  were  not  of  much  use  in  showing  the  movements  of  any 
of  the  communities  mapped.  However,  owing  to  accidental  fires,  they 
were  using  in  giving  growth  figures,  and  survival  after  burning. 

Other  experiments  consisted  in  the  laying  of  metre  quadrats  on  sites 
where  seedlings  had  been  observed.  The  site  was  cleared  of  all  vegetation. 
Another  quadrat  was  heavily  fertilized  with  2|  lbs.  of  PNK.  Another 
was  laid  on  a heavily  grazed  experimental  area,  and  sown  with  seed, 
and  so  on.  No  seedlings  were  found  on  these  areas,  but  in  September 
1936,  after  a heavy  fall  of  snow,  a number  of  young  seedlings  were  found 
on  an  old  road.  They  varied  in  size  from  | inch  to  1-|  inches,  excluding 
the  root  system  which  appeared  to  be  3 — 4 times  as  long  again.  The 
snow  had  fallen  two  weeks  previously,  and  had  given  the  ground  a 
thorough  soaking.  It  must  be  noted  that  the  seed  that  had  germinated 
must  have  lain  dormant  for  several  months.  It  appeared  that  Stoebe 
generally  came  into  an  area  in  comparatively  small  numbers,  considering 
the  enormous  production  of  seed,  and  that,  when  conditions  continued 
bad  (say  annual  burning  and  premature  grazing),  the  opportunity  for 
further  germinations  was  kept  open. 

Penetration  by  roots  on  ploughed  land  must  be  easy,  and  water  pene- 
tration also,  but  then  the  surface  will  tend  to  dry  out.  It  may  be  for  this 
reason  that  Stoebe  plants  on  such  sites  fail  to  assume  good  proportions 
until  their  second  full  year.  On  old  roads,  penetration  by  roots  and  water 
will  be  difficult,  and  the  amount  of  run-off  considerable.  Some  com- 
parative figures  were  obtained  for  penetration,  by  the  use  of  an  iron 
cylinder,  driven  half  into  the  ground,  and  filled  with  water.  The  sites 
were — under  a fairly  open  Hyparrhenia  hirta  community,  an  old  road, 
a ploughed  belt,  and  a Stoebe  community,  and  penetration  was  as  follows, 
in  minutes — 23,  21,  12  and  10. 

Stoebe  seeds,  then,  were  found  to  germinate  well,  as  in  1932  when  a 
drought  broke,  or  in  1936  when  there  were  late  winter  rains,  and  a fall 
of  snow,  which  seems  to  have  immediately  preceded  the  germination  of 
the  seeds,  which  had  probably  been  on  the  ground  since  the  previous 
July. 
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SOIL  TESTS  ON  SAMPLES  FROM  DIFFERENT  STOEBE  SITES. 

A number  of  physical  and  chemical  tests  were  applied  to  soil  taken 
from  various  Stoebe  sites. 

The  physical  tests  were,  Maximum  Water  Retaining  Capacity, 
Sticky  Point,  Colloids  (Bouyoucos),  and  were  taken  from  a hoed  plot  ; 
(see  eradication  section),  an  old  and  dense  community  ; a protected 
plot  ; from  a site  with  shale,  with  some  sandstone  and  cpiartzite,  among 
Stoebe  and  beyond  it  ; from  a site  with  coarse  quartzites,  grits,  con- 
glomerates and  shales  (Elsberg  series)  ; from  a Klipriversberg  series 
adjacent  to  the  above,  with  dolomitic  limestones  and  amygdaloidal 
lavas  where  there  was  no  Stoebe  ; from  a Northern  Transvaal  granite 
area  ; from  a Northern  Transvaal  sandstone- quartzite,  sandy  shale 
area.  Stoebe  occurs  m the  Transvaal  on  every  geological  formation. 

Tests  were  also  made  of  “ humus  ”,  organic  matter  by  ignition, 
pH  values,  nitrates,  ammonium  salts,  and  bacterial  plates  were  made 
with  coarse  samples. 

Quantitative  tests  were  made  for  iron,  aluminium,  and  phosphates. 
Qualitative  tests  were  made  for  carbonates,  calcium  and  magnesium. 
Exchangeable  bases  were  determined  by  the  method  of  Puri  (1935). 

It  was  not  possible  at  the  time  to  take  proper  samples  for  soil  moisture, 
which  would  involve  sampling  to  a depth  of  at  least  five  feet,  and  the 
samples  were  relatively  superficial.  The  M.W.R.C.  method,  with  small 
brass  boxes,  is  held  to  be  a useful,  if  empirical  method,  for  ecological 
reconnaissance,  but  has  many  faults.  The  Bouyoucos  method  for  the 
determination  of  colloids  measures  what  had  best  be  called  the  fine  clay 
content.  Sticky  point  needs  considerable  practice  for  consistent  results. 
The  pH  values  were  not  determined  for  some  months  after  collection, 
so  that  changes  in  the  pH  values  may  have  occurred  in  that  time.  The 
pH  value  is  often  associated  with  leaching,  but  this  is  not  invariably 
true.  (Pearsall  and  Wray,  1927  ; Pierre,  1931.)  Organic  matter  by 
ignition  is  quick  and  simple  but  not  accurate.  (Rather,  1918  ; Allison, 
1935.) 

The  moisture  contents,  taken  at  random  and  rather  isolated,  are 
not  very  valuable.  All  the  “ physical  ” measurements  show  a wide 
range  of  variation.  A soil  sample  was  taken  from  the  sand  dunes  along 
the  Vaal,  where  there  was  an  extensive  Stoebe  community.  The  soil  had 
a pH  of  7 -01.  This  is  not  believed  to  indicate  that  it  was  “ Stoebe  soil.” 
It  might  have  happened  that  Stoebe  as  a plant  was  associated  with  certain 
physical  characters,  in  soils,  but  these  results  seem  to  indicate  that  the 
variations  indicate  nothing  of  importance,  other  than  that  the  plant  has 
a wide  range,  great  adaptability  to  such  edaphic  features,  and  that  it 
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pursues  its  main  role  as  a pioneer,  introduced  under  special  circumstances, 
in  spite  of  such  factors,  because  they  are  of  no  importance. 

FREQUENCY  CHARTING  OF  STOEBE  ASSOCIATIONS. 

A certain  amount  of  reconnaissance  work  was  done  in  order  to  trace 
typical  associates  of  Stoebe.  Detailed  results  cannot  be  given  here. 

Small  circles  of  half-a-metre  diameter  were  made,  and  repeated  from 
point  to  point.  Elionurus  argenteus,  Eragrostis  chalcantha,  gave  the  largest 
number  of  frequencies,  followed  by  Justicia  anagalloides,  Eragrostis 
brizoides,  Helichrysum  nudifolium,  Eragrostis  chloromelas,  and  several 
dozen  other  species  in  very  small  frequencies.  Some  attempts  were  also 
made  to  divide  the  charting  areas  into  grazed,  not  heavily  grazed,  and 
“ dry  ” areas.  Analyses  circles  were  laid  out  by  Gillman  and  continued 
by  the  author  from  year  to  year. 

Unfortunately,  the  history  of  these  sites  was  too  little  known,  and 
although  there  were  permanent  circles  which  could  be  visited  each  year, 
association  and  mere  frequency  could  not  be  taken  at  their  face  values. 
To  remedy  this,  quadrats  were  set  up  on  special  areas,  such  as  on  a site 
15  yards  by  1 yard,  which  was  cleared  of  everything  except  Stoebe 
seedlings.  This  was  on  a ploughed  fire-belt.  Similar  experiments,  how- 
ever, were  made  over  too  short  a period  to  obtain  the  information 
required. 

ROOT  STUDIES. 

A root  bisect  was  made  by  GiUman,  which  showed  Stoebe  roots  going 
down  5 feet,  in  a clay  soil  with  a M.W.R.C.  of  about  65%.  The  plant 
is  usually  deep-rooted,  or  when  not  deep-rooted,  because  it  is  underlain 
by  Iron  Sesquioxide,  produces  a large  number  of  thick  laterals.  A root- 
stock  is  present,  from  which  branches  radiate  upwards  and  outwards, 
and  it  bears  a number  of  dormant  buds,  which  are  also  situated  on  the 
base  of  the  stems.  From  the  root-stock  a thick  tap  root  descends  vertic- 
ally, tapering  steadily.  Some  of  the  laterals  are  considerably  swollen 
a short  distance  away  from  the  root-stock,  the  whole  forming  a rhizome- 
like mass.  The  swollen  laterals  are  not  always  seen,  but  if  present, 
must  be  removed  very  carefully  from  the  soil  mass.  The  root-system 
is  extensive  with  a moderate  amount  of  superficial  roots. 

A community  which  was  found  on  the  Vaal  sand  dunes,  had,  in  many 
cases,  fine  rootlets  attached  to  the  stocks,  and  near  the  surface  of  the 
sand.  In  excavating  these  plants,  fusion  of  roots  was  seen,  much  as 
described  by  Rigg  (1931),  for  trees  growing  in  a Sphagnum  bog.  (See 
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also  Weaver  and  Kramer,  1932,  p.  80.)  Such  fusion  seems  designed  for 
anchorage  in  the  sand. 

A comparison  with  the  root-systems  of  local  grasses  (Murray  and 
Glover,  1935),  was  of  interest.  With  the  exception  of  Hyparrhenia 
ancta,  the  rooting  was  relatively  superficial.  There  is  a faint  suggestion 
that  the  pioneers  or  early  successional  plants  have  deeper  roots  and  more 
extensive  systems  than  such  plants  as  Cymbopogon  plurinodis  or  Themeda 
trinadra,  in  the  results  obtained.  All  grasses  have  seeded  and  even  dropped 
their  seed,  before  Stoebe  seeds  are  ripe  for  dispersal,  but  to  what  extent 
this  can  be  correlated  with  the  water  supply  factor  in  the  metabolism 
of  these  plants,  is  unknown. 

Two  attempts  were  made  to  test  root  competition.  On  one  half  of 
an  experimental  plot,  all  cover  except  Stoebe  was  cleared.  The  other  half 
was  not  touched.  The  plot  was  surrounded  by  a shallow  trench,  and 
watered  once  a week.  This  was  in  April,  1936.  Six  months  later,  no 
beneficial  effect  could  be  observed  on  Stoebe,  even  when  compared  with 
outside  plants  which  had  received  no  additional  water.  Unfortunately, 
there  were  late  winter  rains,  and  a fall  of  snow  in  September.  On  another 
site,  started  at  the  same  time,  a plot  was  surrounded  by  an  18  inch  trench, 
and  the  ground  outside  cleared  of  all  grasses  and  herbs.  No  effect  was 
observed  on  the  plants  inside  the  trenched  area. 

WATER  RELATIONS. 

Some  prehminary  experiments  were  made  on  the  drying-out  of  twigs, 
in  an  incubator,  at  23°  C.  In  3 hours,  Stoebe  lost  14-7%,  Acacia  melan- 
oxylon  18-5%,  Mundulea  suberosa  14-7 — 17%,  Lachnopylis  sp.  11-8%, 
Protea  caffra  12%.  It  must  be  remembered  that  the  leaves  of  Stoebe  are 
very  small. 

Stoebe  was  tested  against  Casuarina  cunninghamiana,  which  is  appar- 
ently xerophytic.  Entire  twigs  were  used,  and  left  over-night  in  a bell- 
jar  with  a supply  of  water.  At  saturation,  the  twigs  of  Casuarina  had  a 
water  content  of  106 — 123%  on  the  dry  weight,  whereas  Stoebe  had 
158%.  Stoebe  lost  its  water  more  quickly  than  Casuarina,  so  that  it  seems 
more  “ mesophytic.”  The  dry  weight  was  oven  dry  weight. 

The  oil  potometer  was  employed  in  a number  of  tests.  Consistent 
results  were  obtained.  Comparisons  were  made  with  Acacia  melanoxylon, 
the  transpiring  surfaces  being  measured  volumetricaUy.  Temperature, 
light  and  humidity  readings  were  taken  continuously. 

An  attempt  was  made  to  seal  Stoebe  plants  in  large  drums,  holding 
600 — 700  lbs.  of  soil,  but  no  simple  water-proof  cover  could  be  evolved 
that  would  stand  up  to  out-door  conditions.  In  the  end,  the  tins  were 
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simply  covered  when  it  rained.  Mature  plants  could  not  be  used,  as  they 
wilted  immediately,  on  removal,  and  died  in  a short  time.  SeedUngs 
were  taken  from  natural  seed  beds,  but  even  here,  in  some  cases  it  was 
necessary  to  prune  the  entire  upper  part  of  the  plant,  in  order  to  keep 
it  alive. 

ANNUAL  COURSE  OF  WATER  CONTENT  IN  STOEBE  CORREL- 
ATED WITH  FRESH  WEIGHT,  DRY  WEIGHT,  AND  ASH. 

These  determinations  were  made,  in  part,  to  determine  the  extent, 
and  the  time  of  dormancy,  in  the  bush.  In  summer,  as  the  water  content 
rises,  the  small  leaves  become  more  succulent,  and  the  bush  takes  on 
a green  colour.  In  winter,  it  is  a dead  gray. 

Some  gross  carbohydrate  and  nitrogen  analyses  were  made.  Nitrogen 
was  found  to  rise  sharply  as  flowering  commenced. 

All  the  figures  are,  of  necessity,  of  a relative  character — while  the 
water  is  changing,  so  is  the  dry  weight,  and  so  is  the  fresh  weight, 
relatively  and  absolutely.  Leaves  were  also  picked,  200  at  a time,  but 
it  was  impossible  to  pick  the  same  age  leaves,  and  so  on.  (See  Mallery, 
1935  and  Runyon,  1936.) 

While  the  amount  of  variation  during  the  year  was  rather  less  than 
expected,  there  was  a distinct,  if  somewhat  irregular,  cycle.  There  is 
little  relative  difference  between  the  water  content /fresh  weight  ratio, 
and  the  water  content/dry  weight  ratio,  except  that  the  latter  is  more 
sharply  defined.  One  is  able  to  say,  perhaps,  that  when  the  plant  begins 
to  actively  promote  synthesis,  the  contrasts  are  more  marked,  thus 
flattening  out  the  increase  in  water,  by  an  increase  in  carbohydrates  ; 
the  plant  begins  to  grow,  then  to  flower  and  to  fruit.  It  may  be  possible 
that  the  water  content  is  high  here,  and  is  overtaken  to  some  extent  by 
the  dry  weight  ; as  they  decline,  the  water  is  high  proportionally,  and 
then  as  dormancy  comes  on,  it  too  falls,  while  the  dry  weight  is  stiU 
absolutely  low.  This  receives  support  from  a graph  which  shows  that 
water  really  is  high,  to  ash,  while  the  dry  weight,  at  this  point,  is  corres- 
pondingly low.  In  the  same  way,  when  both  water  and  dry  weight  show 
relative  decreases,  to  the  ash,  it  may  be  assumed  that  the  ash  really 
has  risen.  One  may  also  assume  that  the  ash  is  more  inert  in  general 
metabolism,  than  water  or  dry  weight,  which  appear  to  be  subject  to 
much  more  pressure  from  purely  external  factors.  The  graph  explains 
little  of  the  behaviour  of  the  ash,  but  this  may  be  because  the  analysis 
is  not  fine  enough  to  reveal  variations  which  are  necessarily  small.  Of 
comse,  when  dry  weight  and  water  both  fall,  according  to  ash  weight, 
they  may  really  have  decreased,  and  are  not  registering  an  increase  in 
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ash.  Sande-Bakhuyzen  (1928)  gives  ratios  rather  similar  to  those  above, 
but  like  them  they  are  also  comparative  on  a sliding  scale,  and  are  not 
given  as  absolute  values. 

EFFECT  OF  REDUCED  LIGHT  ON  STOEBE. 

It  was  decided  to  test  the  effect  of  reduced  light  on  Stoebe,  because 
of  its  habit  of  establishing  itself  on  old  roads,  and  other  exposed  places. 

Screens  built  of  wood,  and  6 by  6 feet,  were  covered  with  hessian. 
The  poles  were  made  termite  proof,  and  the  ends  of  the  hessian  protected 
by  a tarred  cloth.  The  light  was  reduced  to  1 /55  and  1 /lO  normal,  severe 
reductions.  In  the  darker  of  the  screens,  termites  built  a nest,  around 
the  plants.  They  did  not  appear  to  attack  the  plant.  The  stems  broke 
off  as  the  plants  began  to  die. 

In  general,  there  was  an  appreciable  increase  in  succulency,  then  the 
plants  began  to  grey.  Elongated,  etiolated  shoots  made  an  appearance  ; 
they  faded,  and  the  plant  died  from  the  bottom  up.  After  the  removal 
of  the  screens,  those  under  the  lighter  screen  recovered,  but  the  area 
that  had  been  under  the  darker  screen,  remained  a barren  patch.  The 
grass  suffered  as  severely  as  the  bushes. 

Another  series  of  screens  were  erected.  The  largest  was  6 by  4 by 
4^  feet,  and  it  was  covered  with  one  layer  of  the  finest  hessian.  Three 
smaller  screens,  3 by  3 by  3 feet  were  made.  One  had  two  thicknesses 
of  hessian,  the  second  one  a layer  of  the  finest  and  one  of  coarse  hessian, 
and  a third  one  layer  of  the  finest.  The  above  light  values  had  been 
obtained  by  one  and  two  layers  of  hessian.  Another  screen,  6 by  4|  by 
4^  feet,  with  one  end  open,  was  erected  over  a seed  bed.  It  had  one  layer 
of  hessian  but  was  too  small  for  its  purpose,  which  was  to  modify  the 
conditions  under  which  the  seedlings  might  come  in  and  establish 
themselves. 

The  small  screens  were  introduced  in  the  hope  that  such  a series 
might  show  more  clearly  the  light  intensity  under  which  the  termites 
built  their  nests.  Owing  to  the  small  size  of  the  screens,  when  samples 
were  taken  for  carbohydrate  analysis,  little  was  left  of  the  plant. 

All  the  screens  had  ventilating  flaps.  Samples  were  taken  for  water 
content,  dry  weight,  nitrogen  and  nitrates.  A few  samples  were  also 
taken  of  the  soil,  since  sampling  had  shown  a rather  peculiar  zonation 
of  the  moisture — the  first  two  inches  might  be  quite  wet,  but  under- 
neath this  the  soil  was  powdery  and  dry. 

In  3-|-  months  the  plants  in  the  darkest  screen  had  been  reduced  to 
a few  pale  etiolated  shoots,  springing  from  the  main  stems.  Most  of  the 
stems  died  and  broke  off.  At  this  time  the  large  screen  showed  only  a 
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slight  sueculency,  the  small  light  screen  resembled  it  ; the  medium  screen 
was  beginning  to  grey.  At  this  time  a small  termite  nest  had  begun  to 
form  in  the  medium  screen.  At  the  end  of  the  fourth  month  the  screen 
was  removed  from  the  darkest  shaded  area.  Towards  the  end  of  the 
sixth  month,  the  screens  were  sampled.  Those  plants  that  had  been 
under  the  dark  screen  showed  dark  green  shoots,  apparently  quite  normal, 
although  the  rest  of  the  plant  looked  dead.  In  the  large  screen  the  plants 
were  beginning  to  die,  in  the  small  medium  screen  they  were  almost 
dead,  and  those  under  the  small  light  screen  were  severely  affected. 
The  grass  cover,  a mixture  of  Era.gr ostis  sp.,  Hyparrhenia  hirta,  Trachy- 
pogon  plumosum,  Themeda  triandra,  Monocymbium  ceresiforme,  had  all 
felt  the  effects  of  reduced  light  at  least  as  severely. 

In  the  open  screen  over  the  seed  bed,  fairly  young  plants  were  already 
trailing  on  the  ground,  showing  a lax,  etiolated,  growth.  Analytical 
figures  cannot  be  given  in  detail,  but  the  figures  bear  out  the  observations 
made,  to  some  extent.  Atmometers  placed  within  the  screens  seemed  to 
show  increased  humidity,  due  perhaps  to  decreased  wind  movement 
and  shading,  and  this  seems  to  depress  easy  transpiration,  and  to  be 
responsible  for  the  sueculency.  There  was  considerable  variation  among 
the  bushes,  even  those  placed  under  the  same  conditions. 

When  the  plants  begin  to  die  the  water  content  of  the  shoots  drops. 
This  change  results  in  a high  ratio  of  dry  weight  to  ash,  but  some  meta- 
bolic changes  affect  the  absolute  ash  content  most  markedly,  indeed, 
this  feature  provides  a suitable  prognosis.  At  this  point  reference  might 
briefly  be  made  to  the  work  of  Hasselbring  (1914),  Muenscher  (1922), 
Loomis  (1929),  Meyer  (1931),  Clements  (1934),  and  Freeland  (1936), 
on  the  question  of  transpiration  and  ash  content. 

One  of  the  most  prominent  features  in  the  analysis  was  the  appear- 
ance of  reducing  bodies,  on  inversion,  in  the  alcoholic  extract  made  from 
plants  under  the  screens.  (See  True  & Hawkins,  1918.)  The  nitrogen 
content  was  very  low.  The  nitrogen  content  of  the  root-stock  of  the 
small  dark  screen  was  clearly  very  low,  and  the  nitrate  content  also, 
while  the  nitrate  content  of  the  stem  and  leaves  was  clearly  high. 

A laboratory  experiment  was  conducted  on  potted  plants  placed 
under  screens  of  hessian,  of  one  and  two  thicknesses,  and  transpiration 
measured.  The  difference  between  the  dark  and  light  screen  was  most 
marked,  the  dark  screen  affecting  transpiration  very  considerably. 

ERADICATION. 

Eradication  may  be  divided  into  three  main  sections — fire,  poisoning 
and  clearing.  There  was  also  one  attempt  at  eradication  by  a heavy 
application  of  mixed  fertiliser. 
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An  area  5 by  15  yards  was  enclosed,  and  45  lbs.  of  PNK  was  scattered 
over  the  bushes  and  on  the  ground.  The  fertiliser  was  composed  of  rock 
and  superphosphate,  ammonium  sulphate  and  muriate  of  potash.  The 
plants  became  vigorously  vegetative,  and  did  not  flower  at  all,  though 
plants  nearby,  which  had  not  been  fertilised,  flowered  normally.  The 
PNK  increased  the  water  content  of  the  stems  and  leaves  without  affecting 
the  dry  weight  or  the  ash  content.  The  small  leaves  stood  up  stiffly  like 
little  spines,  while  whorls  of  leaves  crowned  the  stems. 

Firing  destroys  the  seed,  but  no  seasonal  burn  prevented  the  vege- 
tative regeneration  of  the  bushes.  Besides  the  simple  type  of  burn, 
plants  were  also  given  a severe  burn  back.  After  the  preliminary  firing, 
grass  and  dry  stems  were  piled  round  the  butts  of  each  burnt  plant, 
and  the  heaps  fired.  Even  this  did  not  kill  the  buds,  except  in  a few 
more  cases.  Annual  burning  will  not  kill  the  plant,  but  frequent  burning 
would  do  so. 

In  one  case  a protected  plot  became  greatly  overgrown  with  Cyperaceae 
and  grasses.  The  bushes  seemed  shaded  to  a large  extent,  too.  In  an 
ensuing  fire,  they  were  almost  all  killed,  perhaps  by  the  strength  of  the 
fire. 

In  August,  1933,  Gillman  burnt  a small  number  of  plants.  In  Septem- 
ber of  that  year,  I found  four  plants  with  shoots  of  about  inch.  In 
November,  there  were  more  plants  shooting.  The  next  November,  after 
another  veld  fire,  only  half  survived.  On  May  3rd,  1934,  200  plants  were 
burnt  on  ground  which  had  not  been  touched  for  at  least  three  years. 
The  grasses  were  pioneer  species,  Aristida,  Cynodon  and  so  on.  Thirty- 
two  plants  were  burnt  back,  it  being  noted  that  they  had  burnt  well 
in  the  first  firing.  In  June  next  year,  about  18  of  the  32  plants  showed 
no  shoots.  Of  10  other  plants  which  had  burnt  particularly  well  in  the 
first  firing,  four  were  showing  no  shoots. 

On  September  22nd,  1933,  62  plants  were  burnt  back.  On  November 
18th,  25  showed  long  shoots,  and  11,  small  shoots.  The  plants  were 
burnt  again  on  November  30th,  and  on  December  13th,  another  thirteen 
were  burnt  for  the  first  time.  Thirty-three  were  dead  on  March  17th, 
1934.  The  plot  was  accidentally  burnt  in  a fire  in  November,  1934.  In 
June  1936,  about  two-thirds  of  the  75  plants  were  dead. 

Actually,  these  figures  give  much  too  vivid  a picture  of  the  effects 
of  burning.  An  ordinary  veld  fire  leads  to  normal  regeneration  in  almost 
all  cases. 

Poisoning.  In  December  1935,  42  plants  were  burnt.  After  allowing 
regeneration  to  take  place  for  several  weeks,  the  plants  were  sprayed 
with  a 5%  solution  of  Sodium  chlorate.  Thirty  plants  died.  Eight  plants 
which  were  burnt  but  not  poisoned,  were  all  alive. 
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Seven  plants  were  angered  or  slashed,  and  a solution  of  Arsenic 
pentoxide  poured  in  to  the  wounds.  Although  the  plants  were  small' 
no  more  than  two  died. 

During  the  locust  campaign  of  1934,  Government  officers  poisoned 
a number  of  bushes  with  Sodiixm  arsenate.  This  was  on  April  12th. 
The  veld  cover  consisted  of  Eragrostis  spp.,  Hyparrhenia  hirta,  Rhyncde- 
trum  roseum,  and  Stoebe  vulgaris.  The  area  was  burnt  on  April  26th. 
Regeneration  was  normal. 

1)1  December  1933,  bushes  were  sprayed  with  a 5%  solution  of 
Potassium  chlorate.  The  spray  was  directed  over  the  crowns,  or  at  the 
butts.  In  April,  1935,  54%  were  dead.  In  April,  1934,  20  plants  were 
sprayed  with  5%,  20  with  2|%,  and  10  with  lg:%  solutions.  Two  months 
later  the  apparent  mortality  was  90%,  90%  and  70%  respectively. 
Crown  spraying  seemed  slightly  more  effective. 

In  December,  1933,  plants  were  sprayed,  butt  and  crown,  with  a 
10%  and  a 5%  solution  of  Sodium  chlorate.  The  plants  were  large,  and 
in  good  condition.  Two  months  later  the  apparent  mortality  was  85% 
and  70%.  In  April,  1934,  25  plants  in  each  of  three  series  were  sprayed 
with  5%,  2^%  and  1J%  solutions.  Two  months  later  the  mortality  was 
76%,  72%  and  72%.  Crown  spraying  was  twice  as  effective  as  butt 
spraying.  The  experiment  was  repeated  with  30  plants  in  each  group, 
15  plants  being  sprayed  with  a gallon,  and  the  time  of  the  experiment  was 
in  December,  1934.  Two  months  later  the  mortality  was  87%,  70% 
and  50%. 

Half-a-pound  of  solid  Sod.  chlorate  was  divided  among  five  plants, 
and  dissolved  by  pouring  4 gallons  of  water  over  it.  The  plants  were 
trenched.  All  the  plants  died  in  a fortnight,  turning  a peculiar  purple 
colour. 

A plot  was  cleared,  and  three  metre  quadrate  laid  down.  115,  230 
and  460  grammes  of  Sod.  chlorate  were  put  down,  and  covered  with 
soil.  A fourth  quadrat  was  left  as  a check.  18  months  later  the  treated 
quadrats  were  all  clear,  while  the  check  quadrat  was  overgrown  with 
weeds.  However,  when  used  as  a spray,  as  with  Stoebe  plants,  the  effect 
of  the  poisons  seemed  quite  local,  and  not  too  persistent. 

It  was  thought  that  a heavy  roller  might  succeed  in  seriously  damaging 
the  plants.  In  November,  a plot  was  rolled  with  a ring  roller,  ^ ton  in 
weight,  and  8 feet  in  length.  In  many  cases  plant  stems  were  broken, 
but  young  plants  were  not  affected.  When  the  plants  are  very  dry,  a 
small  amount  of  trampling  damages  them,  but  "when  they  are  beginning 
to  turn  green,  they  can  stand  a lot  of  such  treatment. 

Ploughing  and  clearing.  Ploughing  is  one  sure  means  of  eradication. 
The  plants  are  completely  uprooted,  and  ilo  regeneration  takes  place, 
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but  there  is  a danger  that  ploughing  will  open  the  ground  to  Stoebe 
seedlings,  unless  all  effective  sources  of  seed  are  destroyed. 

Native  hoes  were  used  in  clearing,  and  sharpened  spades  were  effective. 
Clearing  must  be  done  with  a little  care,  since  if  the  superficial  portions 
of  the  plants  are  removed,  the  root-stock  can  send  out  new  shoots. 
Small  bushes  are  easy  to  remove,  but  large  bushes  need  careful  cutting. 

100  large,  and  100  small  plants  were  cleared  with  hoes.  Some  of  the 
large  plants  had  tap  roots  of  1|  inches  diameter,  below  the  root-stock. 
After  a month  no  regeneration  had  occurred,  but  within  a year,  4 large 
plants  had  sent  up  shoots,  due  to  superficial  clearing.  Some  root-stocks 
were  removed,  and  showed  no  signs  of  regeneration.  The  grass  cover 
soon  colonised  the  bare  areas  left  under  big  bushes. 

SOME  ANATOMICAL  ASPECTS. 

Nothing  of  importance  can  be  added  to  the  statements  of  Gillman  on 
the  anatomy  of  the  plant.  It  may  be  added  briefly,  that  the  leaves  have 
a thick  upper  cuticle,  which  is  thinner  on  the  lower  side.  The  epidermis 
is  also  thickened.  The  stomata  on  the  lower  surface  of  the  leaf  were 
raised.  Two  distinct  pafisade-like  rows  of  cells  are  present  on  the  upper 
surface  of  the  leaf.  Three  bundles  were  observed. 

A micro-chemical  examination  was  made  of  the  stems  and  the  root 
stock  according  to  Eckerson’s  mimeographed  instructions,  but  no  im- 
portant information  was  obtained. 

I wish  to  thank  Prof.  Phillips,  of  the  University  of  the  Witwatersrand, 
for  his  help  and  advice.  Dr.  B.  Segal,  for  his  advice  with  chemical 
matters,  and  Mr.  A.  H.  Bunting  for  the  great  majority  of  the  pH  values 
I obtained. 


BRIEF  SUMMARY. 

A physiological  and  ecological  investigation  was  made  of  Stoebe 
vulgaris.  Considerable  attention  was  devoted  to  the  germination  of  seeds 
under  varied  conditions,  and  the  question  of  dispersal  was  dealt  with. 
The  germination  conditions  of  associated  and  other  plants  was  investi- 
gated, in  an  attempt  to  trace  the  significance  of  laboratory  obtained 
results,  against  as  wide  an  ecological  background  as  possible. 

Soil  samples  from  various  Stoebe  sites  were  analysed  physically  and 
chemically.  Information  is  given  as  to  root  studies,  and  water  relations. 
The  history  of  transects  and  charting  circles  is  given.  Eradication  was 
divided  into  four  groups — trampling  and  rolling,  firing,  poisoning  and 
clearing. 
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GENU8  ALOE  : A NEW  SECTION 


AND  A NEW  SERIES. 

(With  Plates  VITT— XI.) 

By  G.  W.  Reynolds. 

Since  Berger’s  Monograph  appeared  (Engler  : Das  Pfianzenreich, 
Liliac.- Asphodel. -Aloin.  1908)  some  80  new  species  of  Aloe  have  been 
described  from  South  Africa,  including  the  Mandated  Territory  of  South 
West  Africa  and  Portuguese  East  Africa.  The  majority  of  the  South 
African  species  described  in  the  last  32  years  have  fitted  more  or  less 
satisfactorily  into  existing  Sections  and  Series,  but  11  species  have  not, 
and  for  these  species  a distinct  new  Section  and  a new  Series  is  required, 
while  a Series  already  proposed  needs  amplifying. 

The  first  natural  group  of  closely  allied  species  to  be  consitlered 
comprises  the  following  5 species  ; 

A.  castanea  Schonl.  [Rec.  Alb.  Mus.  II,  1907,  p.  138). 

A.  sessiliflom  Pole  Evans  {Trans.  Roy.  Soc.  Vol.  V,  Part  6,  1917). 

A.  recurvifolia  Groenewald  (Tydskrif  rir  Wetenskap  en  Runs,  Okt. 

1935,  p.  38). 

A.  vryheidensis  Groenewald  {l.c.  Apr.  1937,  p.  129). 

A.  dolomitica  Groenewald  (l.c.  Aug.  1938,  p.  178). 

This  group  differs  so  considerably  from  other  species  of  Aloe  as  almost 
to  approach  the  rank  of  a Sub-genus,  but  it  is  considered  safer  to  regard 
them  as  constituting  a distinct  new  Section,  for  which  the  name  Anguialoe 
is  proposed.  The  epithet  is  suggested  by  the  somewhat  “ snake-like  ” 
character  of  the  racemes,  the  type  species  being  A.  sessiliflora. 
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The  species  comprising  this  new  Section  are  all  characterised  by 
their  elongate,  densely- flowered  racemes  with  short  campanulate  flowers, 
the  flowers  sessile  except  in  A.  castanea.  Although  A.  castanea  bears 
flowers  1 — 3 mm.  pedicellate,  it  obviously  belongs  here.  A.  castanea 
is  the  largest  in  the  Section,  matiire  specimens  reaching  a height  of 
2^ — 5 met.,  branched  about  the  middle  into  10 — 25  crowns,  with  the 
inflorescence  sometimes  reaching  2 met.,  of  which  the  raceme  is  sometimes 
1 met. 

The  smallest  in  the  Section  is  A.  vryheidensis,  which  usually  has  a 
short  decumbent  stem,  while  a character  of  this  species,  not  known  in 
any  other  Aloe,  is  the  ovary  which  has  a thin  pale  red  stripe  down  the 
3 broad  angles.  It  might  be  mentioned  here  that  I have  also  observed 
this  character  in  natural  crosses  of  A.  vryheidensis  with  A.  Marlothii 
and  with  A.  arborescens.  It  seems  therefore  that  the  character  “ red- 
striped  ovary  ” is  dominant  in  A.  vryheidensis  crosses. 

In  A.  dolomitica  the  leaves  are  thick,  fleshy  and  forming  a compact 
rosette,  while  this  species  is  the  onl}^  one  in  the  Section  with  a somewhat 
bicoloured  raceme  with  reddish  buds  and  greenish-yellow  flowers. 

A surprising  feature  of  A.  recurvifolia  is  its  very  small  flowers.  This 
stately  plant,  with  a robust  stem  2 — 3 met.  high,  and  deeply  channelled 
recurved  leaves  1 -3  met.  long,  bears  almost  globular  flowers  only  9 mm. 
long ! These  are  the  shortest  flowers  known  in  the  Genus  Aloe. 
The  small  soft-leafed  Leptaloe  parviflora  (Bak.)  Stapf  is  described  with 
flowers  8 mm.  long,  while  the  other  Leptaloes,  L.  minima,  L.  albida, 
L.  myriacantha  and  L.  Saundersiae,  all  have  flowers  3 — 5 mm.  longer 
than  those  of  A.  recurvifolia. 

The  other  4 species  bear  flowers  12 — 20  mm.  long,  with  a very  copious 
supply  of  dark  nectar,  the  flowers  being  at  least  half  full.  It  appears  that 
the  nectar  is  a little  clearer  in  A.  sessilifiora , A.  recurvifolia  and  A. 
castanea,  and  a darker  brown  in  A.  vryheidensis  and  A.  dolomitica.  It 
also  seems  that  in  all  five  species  there  is  a tendency  for  tlie  nectar  to  be 
lighter  coloured  in  the  youngest  flowers,  and  darker  in  the  oldest  ones. 

The  following  Diagnosis  is  proposed  for  the  new  Section,  which  in 
Berger’s  arrangement  (l.c.  160-162)  falls  after  Sect.  Ill  Eualoe  and  before 
Sect.  IV  Pachydendron.  A key  to  the  species  is  also  appended. 

SECT.  ANGUIALOE  Reynolds  Sect.  nov. 

Caides  breviter  procumbentes  usque  ad  erecti,  robusti.  Folia 
dense  rosulata  carnosa,  ensiformia,  utrinque  immaculata,  marginibus 
dentibus  cornels  armata.  Infiorescentia  simplex,  1 — 5 ex  eodem 
rosulam.  Racemi  cylindracei  elongati  densissime  multiflori.  Flores 


Fig.  1.  Fig.  2. 

Plate  IX.  Aloe  castanea.  Schonl. 

Fig.  1.  Plant  about  12  feet  high  ; in  natural  habitat,  near  Burgersfort.  Eastern  Tran.svaal. 
Fig.  2.  Flowers  natural  size. 
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plerumque  sessiles,  rarius  brevissime  pedicellati.  Perigonium  cam* 
panulatum,  9 — 20  mm.  longum,  segmentis  liberis.  Genitalia  valde 
exserta. 

Stem  sometimes  sliortly  procumbent,  usualty  erect,  robust. 
Leaves  densely  rosulate,  fleshy,  ensiform,  unspotted,  with  dentate 
margins.  Inflorescence  simple,  1 — 5 from  a rosette.  Racemes 
cylindrical,  elongate,  very  densely  multiflowered.  Flowers  sessile, 
rarely  shortly  pedicellate.  Perianth  campanulate,  9 — 20  mm.  long, 
segments  free.  Genitals  much  exserted. 


KEY  TO  THE  SPECIES. 

Leaves  densely  rosulate,  ensiform  ; inflorescence  simple  ; racemes 
elongate  cylindric,  densely  flowered,  flowers  campanulate  with  a copious 
supply  of  dark  nectar  ; segments  free  ; genitals  much  exserted  : 


A.  Floweks  sessile  : 

1 . Stem  short,  decumbent  : 

a.  Periantli  18 — 20  mm.,  rose  coloured,  ovary  with 
3 pale  red  stripes  (the  only  species  with 
this  character) 

2.  Stem  er»ct,  1 — 3 met.  long  : 

a.  Leaves  spreading,  racemes  30  cm.  long,  uni- 

coloured greenish -yellow,  perianth  14  mm. 

b.  Rosette.s  compact,  racemes  somewhat  bicoloured 

with  reddish  buds,  greenish -yellow  flowers, 
perianth  12 — 14  mm. 

c.  Leaves  deeply  channelled  and  recurved,  racemes 

unicoloured  lemon-yellow,  perianth  9 mm. 


B.  Flowers  shortly  pedicellate  : 

1 . Plants  2 — o met.  high,  branched  into  10 — 25  crowns  : 

a.  Flowem  1—3  mm.  pedicellate,  perianth  reddish- 
brown,  18 — 19  mm. 


.4.  r.ryhcidensG. 

A.  se.ssiliflora. 

A.  dolomitica. 
-4.  recM.rvifolia . 


-4.  ca-stanea. 


The  second  group  for  consideration  comprises  3 species  which 
obviously  constitute  a natural  and  distinctive  series.  These  are  : 

A.  striata  Haw.  [Trails.  Linn.  Soc.  VII  (1804),  p.  18). 

A.  karasbergensis  Pillans  (Journ.  of  Bot.  vol.  (36  (1928),  p.  233). 

A.  Reynoldsii  Letty  [FI.  Plants  S. A.,  Part  56,  Oct.  1934,  Plate  558). 
Berger  (l.c.  195)  places  A.  striata  in  the  series  Saponariae  of  Sub-sect. 
Humiles  of  Eiialoe,  but  A.  striata  is  hardly  a near  ally  of  such  species  as 
A.  saponaria,  A.  grandidentata  and  A.  transvaalensis  which  are  typical 
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of  Saponariae.  Possibly  Berger  was  influenced  by  the  shape  of  the 
flowers,  but  the  size  of  rosettes  and  kind  of  leaves  of  A.  striata, 
A.  karasbergensis  and  A.  Reynoldsii  are  so  entirely  different  as  to  con- 
stitute a distinctive  closely  allied  group,  and  to  merit  a distinct  Series 
being  erected  for  them.  For  these  reasons  a new  Series  Striatac  is 
proposed,  based  on  A.  striata,  and  falling  after  the  present  Series 
Saponariae. 

The  3 species  in  this  Series  closely  resemble  each  other  in  general 
habit  of  growth,  shape  and  size  of  leaf,  racemes,  shape  and  size  of  flowers, 
but  they  are  easily  separated  by  their  distinctive  leaf  markings,  inflor- 
escence and  colour  of  flowers. 

The  largest  in  the  Series  is  A.  striata  with  stout  peduncles  and 
corymbose-paniculate  inflorescences  up  to  1 met.  high.  A.  karasbergensis 
is  distinguished  by  its  pyramidal  panicle,  the  top  of  the  terminal  branch 
standing  out  above  the  others,  the  buds  obscurely  dull  whitish  striped, 
with  pale  coral-red  flowers  tipped  with  green.  The  leaves  are  also 
conspicuously  dark-green  veined.  In  cultivation  A.  karasbergensis  is 
variable  in  flowering  period  ; in  Johaimesburg  plants  have  flowered 
in  my  garden  in  September,  November,  January  and  February. 

A.  Reynoldsii  differs  from  the  others  with  “ H ” spotted  leaves, 
minutely  dentate  crenulate  margins,  and  lower  inflorescence  with  yellow 
flowers. 

The  following  Diagnosis  is  proposed,  while  a key  to  the  species  is 
appended  : 


Series  Striatae,  Reynolds  Ser.  nov. 

Acaulescens  vel  breviter  caulescens. ' Folia  dense  rosulata, 
ovato-lanceolata,  carnosa,  crassa,  Integra  vel  minute  denticulata 
et  crenulata,  striato-nervata,  interdum  obscure  maculata.  In- 
fiorescentia  umbellato-  vel  coryniboso-paniculata.  Racemi  sublaxe 
capitati.  Bracteae  deltoideo-acuminatae.  Perigonium  basi  sub- 
globoso-inflatum,  supra  ovarium  leviter  constrictum,  hinc  fauces 
versus  ampliatum.  Segmenta  exteriora  per  5 — 8 mm.  libera. 
Genitalia,  brevissime  exserta. 

Plants  acaulescent  or  with  short  procumbent  stems.  Leaves 
densely  rosulate,  ovate-lanceolate,  acuminate,  entire  or  minutely 
dentate  with  crenulate  margins.  Inflorescence  an  umbellate  or 
subcorymbose  panicle.  Perianth  up  to  30  mm.  long,  with  sub- 
globose  basal  sweUing,  shghtly  constricted  above  ovary,  thence 
enlarging  towards  the  throat.  Outer  segments  free  5 — -8  mm.  Geni- 
tals very  shortly  exserted. 


Fig.  1. 


Fig.  2. 


Plate  X.  .4.  recurvifoUa.  Groenewald. 

Fig.  1.  Plant  about  10  feet  liigh  ; in  natural  habitat,  near  Sable,  Eastern 
Transvaal. 

Fig.  2.  Flowers  1/1  from  bud  to  post -pollination  stage. 
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Plate  XI.  A.  vryhcidensis.  Uroeiiewakl. 

Fig.  J.  Plants  iu  natural  habitat,  Mooiklip  near  Lonw.sburg,  Natal. 

Fig.  2.  Raceme  (rednced). 

Fig.  3.  Flowers  1 '1  from  bud  to  po.st -pollination  stage. 
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KEY  TO  THE  SPECIES. 


A.  Leaves  entire,  striate,  unspotted  : 

1.  Leaves  spreading  incurved,  inflorescence  corymbose- 

paniculate,  buds  and  flowers  coral  red,  up  to 
30  mm.  . . . . . . , . , 

2.  Leaves  decurv'ed.  conspicuously  veined,  inflorescence 

pyramidal-paniculate,  buds  dull  white  striped, 
flowers  pale  coral  red  tipped  with  green.  23 — 25 
mm. 

B.  Leav’es  minutely  denticulate,  margins  crenulate.  upper 

surface  “ H ” spotted  : 

1 . Flowers  yellow  tinged  with  orange,  25 — 28  mm. 


.4 . karasbergentfis. 


A.  Reynold.sii . 


.4.  striata. 


The  third  group  comprises  the  following  3 species  ; 

A.  ■mprafoliata  Pole  Evans  {Trans.  Roy.  Soc.,  Vol.  V,  Part  5, 
June,  1916). 

*4.  pretoriensis  Pole  Evans  (l.c.  Vol.  V,  Part  1,  June,  1915). 

A.  Thorncroftii  Pole  Evans  (l.c.  Vol.  V,  Part  6,  1917). 

The  author  (l.c.)  described  ^4.  suprafoUata  with  “leaves  always 
exactly  distichous  and  superimposed  one  above  the  other  in  a most 
regular  fasliion  ...  a unique  species  for  which  I propose  a new 
section  Superpositae  under  Berger’s  Hiimiles.’’ 

No  diagnosis  of  the  proposed  new  section  was  given.  It  has  subse- 
quently been  ascertained  that  A.  suprafoUata  occurs  in  considerable 
quantities  in  parts  of  Natal,  Zululand,  Swaziland  and  the  Southern 
Barberton  district,  Transvaal,  and  that  in  the  wild  state  adult  specimens 
sometimes  develop  stems  1 — 2 feet  long,  with  leaves  always  densely 
rosidate.  Only  young  plants  flower  in  the  distichous  stage,  hence  the 
character  of  leaves  superimposed  is  not  typical  of  adult  plants,  and 
it  is  also  not  typical  of  the  other  2 species. 

The  name  Superpositae  (based  on  A.  siiprafoliata)  is  retained  for  the 
Series,  which  falls  after  Series  Striatae  under  sub-section  Humihs  of 
Eualoe. 

Although  A.  pretoriensis  has  much  larger  rosettes  and  a 3—7  branched 
inflorescence  reaching  6 — 9 feet  in  height,  it  is  nearest  allied  in  flowers 
to  A.  suprafoUata  and  A.  Thorncroftii,  and  is  consequently  placed 
in  this  series.  A.  suprafoUata  has  leaves  of  a characteristic  bluish-  or 
glaucous-green  colour,  while  A.  Thorncroftii  has  more  reddish-green 
broader  leaves,  and  the  longest  most  laxly  flowered  racemes  in  this  Series. 

Since  no  diagnosis  was  originally  given,  the  following  is  proposed, 
while  a Key  to  the  Species  is  also  given. 
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Series  Superpositae  Pole  Evans  emend.  Reynolds. 


Plants  acaulescent  to  caulescent  ; leaves  densely  rosulate,  broadly 
or  narrowly  lanceolate,  immaculate,  obscurely  or  not  lineate.  Infior- 
escence  simple  or  branched  ; racemes  narrowly  or  broadly  conical - 
cylindric  ; pedicels  15 — 25  mm.  long  ; segments  free  or  connate  ; genitals 
shortly  exserted. 


KEY  TO  THE  SPECIES. 


Leaves?  densely  rosulate,  pedicels  15 — 25  mm.,  perianth 
40 — 50  mm.,  cylindric -trigonous  : 

1 . Inflorescence  up  to  1 met.,  simple,  rarely  branched, 

2 or  more  from  a rosette  ; 

ri.  Leaves  bluish  to  glaucous -green,  racemes  about 
20  cm.,  .segments  free  or  lightly  cohering  to  the 
middle 

b.  Leaves  greenish  to  reddish-brown,  racemes 
laxly  flowered  40-50  cm.  long,  segments  free  for 
18 — 20  mm. 

2.  Inflorescence  2 — 3 met.,  one  onlj',  3 — 7 branched  : 

a.  Shortly  caulescent,  or  up  to  1 met.,  decumbent 
or  erect,  racemes  20 — 40  cm.,  segments  free  . . 


A.  .suprafoliata . 


A.  Thorncroftii. 


A.  pretoriengis. 


Aloe  cryptopoda  Bah. 
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ALOE  CRYPTOPODA  BAK. 

By  H.  Basil  Christian. 

Aloe  crsiptopoda  Bak.,  in  Journ.  Bot.  (1884)  52  ; in  Th.  Dyer.  FI. 
Trop.  Afr.  VII  (1898)  467  ; Berger.  Das  Pflanzenreich  (1908)  233  ; — 

Aloe  Pienaurii  Pole-Evans.  Trans.  R.  Soc.  S.  Afr.  Vol.  V,  i,  p.  27, 
June  1915. 

A cryptopoda  Bak.  was  first  collected  by  Dr.  Kirk  (No.  96)  on  the 
banks  of  the  Zambesi  River,  opposite  Sena,  P.E.A.  in  July  1859,  the  dried 
material  being  received  at  Kew  in  1883.  It  was  again  collected  by 
Menyharth  (No.  1238)  at  Nhawidue-,  P.E.A. 

A Pienaarii  Pole-Evans  was  first  collected  by  P.  J.  Pienaar  at  Smit's 
Drift  in  the  neighbourhood  of  Pietersburg,  Transvaal,  in  Jan.  1914, 
and  described  from  plants  which  fiowered  in  the  gardens  of  the  Div.  of 
Botany,  Pretoria. 

I am  of  the  opinion  that  these  two  species  are  co-specific  for  the 
following  reasons  : — 

In  July  1937  the  late  B.  D.  Burtt,  Botanist  to  the  Div.  Tsetse  Research, 
Shinyanga,  Tanganyika  Territory,  sent  me  his  complete  collection, 
living  and  dried,  of  Aloe  material  for  identification,  duplicates  of  the 
dried  material  having  been  sent  to  Kew  and  the  British  Museum. 

Burtt  (No.  5860)  collected  in  the  Njakwa  Gorge,  and  seen  on  Njakwa 
Mt.  on  the  Gt.  North  Road,  Nyasaland,  I identified  as  A cryptopoda  Bak. 
Writing  from  Kew  at  the  end  of  1937  Mr.  Burtt  said  “ I have  compared 
my  material  with  that  of  A.  cryptopoda  collected  by  Kirk  and  agree 
with  you  that  my  No.  5860  is  this  species.”  He  added  : “ There  is 
another  specimen  oi  A.  cryptopoda  collected  by  R.  W.  Jack  from  Salisbury, 
with  only  the  Eyles  herbarium  number  7005,  July  1929.”  On  enquiring, 
Mr.  Jack  told  me  that  he  had  collected  his  plant  on  the  Twentydales 
Estate,  12  miles  South  of  Sahsbury,  S.R.  a well-known  locality  for  this 
species. 

From  material  collected  by  Mr.  Jack  some  years  ago  in  the  Lomagundi 
District,  S.R.,  Dr.  Pole-Evans  identified  this  species  as  A.  Pienaarii. 

It  is  widely,  though  not  plentifully,  distributed  in  scattered  colonies 
in  Southern  Rhodesia  : — Wankie  Dist.,  Levy  ; Lomagundi  Dist.,  Jack  ; 
Umvukwes  Dist.,  Tremlett ; Salisbury  Dist.,  Everett ; Ruwangwa  R. 
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51  miles  North  of  Inyanga,  Stap  ; Mtaradza  R.  Eastern  Border,  Vereker  ; 
mouth  of  the  Sabi  River  Gorge,  Vereker  ; Mazoe  Dist.,  Boden. 

In  N.  Rhodesia  : — Victoria  Falls,  Dales  Kop,  Reynard  ; banks  of 
Zambesi  River,  Livingstone,  Porter  ; Mkushi  Dist.,  Munday  ; N.  of 
Choma,  Munday  ; Fort  Jameson,  Munday. 

In  Nyasaland  : — Njakwa  Gorge,  Burtt  5860  ; Mitanga  River  between 
Fort  Hill  and  Njakwa,  J.  C.  Smixts  No.  2027,  in  Nat.  Herb.  Pretoria  ; 
Fort  Johnston  Dist.,  Rangeley  ; Blantyre — Tete  Road,  51  miles  South 
of  Blantyre,  Holland  and  Christian  No.  946. 

Portuguese  East  Africa  ; — Banks  of  Zambesi  River  opposite  Sena, 
Kirk  (No.  96)  ; Nhawidue,  Zambesi  River  Valley,  Menyharth  (No.  1238)  ; 
Tete — Blantyre  Road  near  the  Nyasaland  Border,  Weaver. 

In  their  distinctive  habit,  shape  of  leaves  and  marginal  dentation, 
plants  from  these  various  localities  compare  very  well  and  a comparison 
of  photographs  of  the  type  material  of  A . cryptopoda  at  Kew,  kindly  sent 
me  by  the  Director,  with  Burtt  No.  5860,  Eyles  No.  7005,  Smuts  No.  2027 
shows  that  they  agree  very  closely  with  the  type  material  of  A . Pienaarii 
in  the  N at . Herb . Pretoria . Apart  from  minor  differences  in  the  branching 
habits  of  the  inflorescence,  length  and  density  of  racemes,  material  from 
these  various  localities  agree  with  the  Transvaal  form.  North  of  the 
Limpopo  River,  the  inflorescence  is  usually  bi-furcate  or  with  2 — 3 
rather  divaricate  branches.  The  racemes  vary  in  length  on  individual 
plants,  are  from  dense  to  sub-lax  and  in  shape  from  conico-cylindric  to 
long  acuminate  according  to  their  length  and  density.  The  characteristic 
shape  of  the  almost  amplexicaul  bracts  and  the  shape  and  various 
characters  of  the  perianths  prove  that  these  are  the  same  species.  The 
colour  of  the  flowers  is  bright  red  shading  to  yellowish  at  the  tips  with 
the  racemes  uni-coloured. 

Mr.  G.  W.  Reynolds  in  Journ.  S.A.  Bot.  Vol.  Ill  (1937),  p.  146,  says  : 
“ In  typical  A.  Pienaarii  the  inflorescence  is  compactly  5 — 8 branched  ” 
and  this,  combined  with  the  fact  that  the  racemes  of  A.  cryptopoda  are 
generally  longer  and  laxer,  constitute  the  only  differences  between  the 
two  geographical  forms.  The  photographs  of  the  type  material  at  Kew 
and  Berger’s  figure  in  “ Das  Pflanzenreich  ” show  a raceme  in  its  advanced 
stage  with  the  apical  flowers  developed. 

Berger  placed  A.  cryptopoda  in  his  section  Latebradeatae  but,  at  that 
time,  only  one  of  the  three  species  in  this  section  had  been  figured,  viz., 
A.  brachystachys  Bak.  in  Bot.  Mag.  (1908)  t.  7399,  where  it  is  shown  as  a 
caulescent  plant.  Nothing  was  known  as  to  the  habit  of  either  A.  crypto- 
poda Bak.,  or  A.  Lastii  Bak.  and  Berger  from  the  one  species  whose  habit 
was  known,  diagnosed  this  section  as  caulescent. 

Most  probably  for  this  reason  and  because  the  figines  of  spp.  in  the 
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section  Tropicales  resemble  ^4.  Pienaarii  Dr.  Pole-Evans  considered  that 
his  species,  an  acaulescent  plant,  could  not  fall  into  the  section  Late- 
bracteatae  and  referred  it  to  Berger's  section  Tropicales,  but,  in  doing  so, 
drew  attention  to  the  fact  that  the  bracts  were  much  larger  than  those 
in  this  latter  section  and  the  perianths  not  stipitate.  The  bracts,  are 
in  fact,  one  of  the  most  conspicuous  features  of  the  inflorescence  and  are 
responsible  for  the  name  cryptopoda  = a hidden  foot. 

With  oirr  more  complete  knowledge  of  this  species,  a slight  amplifica- 
tion of  Berger's  diagnosis  of  the  Section  Latebracteatae,  to  which  it 
obviously  belongs,  is  proposed,  and  it  v ill  now  read  as  follows  : — 

“ Acaules  usque  caulescent es,  folia  ensiformia.  Bracteae  latae, 
obtusae,  pedicellis  breviores,  sub-orbiculares  vel  e basi  amplexicauli 
brevissime  acuminatae.  Perigonium  baud  vel  + stipitatum  cylin- 
draceum  et  supra  ovarium  vix  constrictum.” 

The  only  additions  are  the  words  “ Acaules  usque  "...  and  . . . 
“ hand  vel  ”... 

From  the  above  it  will  be  seen  that  A . cryptopoda  Bak.  and  A . Pienaarii 
Pole-Evans  are  co-specific  and  the  name  *4.  Pienaarii  will  have  to  go  into 
svnonvmv. 
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SOME  NOTES  ON  THE  CONFUSION  BETWEEN 
OXALIS  RECLINATA  JACQ.  AND  OXALIS 
GRACILIS  JACQ.,  WITH  DESCRIPTIONS  OF 
NEW  VARIETIES  OF  THESE  SPECIES. 

By  Paymaster-Captain  T.  M.  Salter,  R.N.  (Ret.)- 
(With  Plates  XII— XV.) 

Oxalis  reclinata  Jacq.  Oxalis  reclinata  Jacq.,  “ Oxalis  ” 70,  tab.  34 
(PI.  XII  (i)  ),  a tall  caulescent  branching  species,  which  Soncler,  and  later 
R.  Knuth,  placed  as  a variety  of  O.  gracilis  Jacq.,  ” Oxalis  ” 69,  tab.  33 
(PI.  XIII  (i)  ),  is  in  reality  quite  a different  species.  It  is  identical  wdth  a 
plant  collected  by  Zeyher  [Zey.  207)  near  Bitterfontein  in  the  Van  Rhyn’s 
Dorp  Division  and  described  by  Turczaninow  in  Bidl.  Soc.  Nat.  Mosc. 
XXXI,  I (1858)  432  as  0.  gymnoclxtda  Turcz.  and  later  by  Sonder  in  Flora 
"Capensis  I.  327  as  0.  ramigera  Sond.  Both  these  authors,  perhaps  with 
some  excuse,  failed  to  recognise  and  associate  it  with  Jacquin’s  0.  reclinata. 

This  species  differs  from  0.  gracilis  in  having  a green,  minutely 
crispate-hirsute  stem  and  branches  (not  glabrous,  smooth,  brown  and 
polished),  much  broader  and  hirsute  leaflets  and  in  the  capsule,  which  is 
not  exserted  from  the  calyx  at  maturit3L  The  bulbs  in  both  species  are 
very  similar,  though  in  O.  reclinata  they  are  usually  rather  more  oval 
and  less  rotund  than  in  0.  gracilis. 

A few  years  ago  I found  this  species  in  two  places  near  Nieuwerust, 
a few  miles  south  of  Bitterfontein.  The  plants  were  mostly  erect  and 
though  the  leaflets  were  rather  narrower,  it  was  obviously  the  same  as 
Zey.  207.  In  the  majority  of  specimens  the  flowers  were  salmon-pink 
(i.e.  typical),  but  a few  were  pale  violaceous,  the  plant  being  otherwise 
identical.  Sonder  has  given  the  colour  as  pale  rose  red,  but  this  was 
probably  guessed  from  the  dried  specimens. ^ A few  plants  growing  in 
shade  were  weak  and  somewhat  procumbent. 

It  was  not  until  the  follovdng  j^ear  that  their  real  identity  was 
apparent.  Two  bulbs  grown  in  pots  in  the  Cape  Peninsula,  that  is  in 
less  drj-  conditions  than  in  their  natural  habitat,  produced  long  weak 


(')  The  specimens  in  Sender's  herbarium  are  now  colourless. 
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prostrate  unbranched  stems  and  were  so  similar  to  Jacquin’s  figure  of 
0.  reclinata  that  they  might  almost  have  served  for  the  model  for  his 
illustration.  Jacquin’s  plant,  grown  in  Vienna,  could  well  be  expected 
to  take  this  form,  and  we  have  an  excellent  example  of  the  difficulty  often 
experienced  in  correlating  wild  South  African  plants  with  the  same 
species  grown  under  unnatural  conditions  in  Europe. 

In  a subsequent  season,  about  16  miles  to  the  west  of  Bitterfontein, 
while  attempting  to  follow  a part  of  Zeyher’s  route,  I found,  as  I thought 
at  the  time,  more  specimens  of  this  plant,  but  on  examining  them  later 
they  were  all  found  to  have  5-foholate  leaves  instead  of  trifohplate  (see 
O.  reclinata  Jacq.,  var.  quinata  Salter).  Although  in  the  wild  state  they 
were  sturdy  and  erect,  plants  grown  from  bulbs  of  this  form  are  now 
flourishing  in  the  National  Botanic  Gardens  at  Kirstenbosch,  and  these 
have  also  assumed  the  rechnate  habit  of  Jacquin’s  plant. 

This  and  the  typical  form  of  0.  reclinata  seem  to  be  confined  to  the 
Bitterfontein  region.  Two  other  well-marked  varieties  are  mentioned 
hereinafter. 

The  following  is  a citation  of  the  synonymy  and  specimens  of 
O.  reclinata,  together  with  descriptions  of  the  varieties. 

0.  reclinata  Jacq.  {0.  gymnoclada  Turcz. — 0.  ramigera  Sond. — 
0.  gracilis  Jacq.,  var.  reclinata  Sond.).  Stem  green,  crispate-hirsute. 
Leaves  trifoliolate.  Corolla  2 — 3 cm.  long.  Ovary  chambers  2-ovuled. 
Capsule  not  exserted. 

Hob.  Cape  Province  : Van  Rhyn’s  Dorp  Div.,  Bitterfontein  district, 
Ziey.  207  ! , in  Herb.  Sender  ; Salter  5340,  5345,  salmon-pink  ; 5341,  pale 
lilac.  FI.  May— June.  (PI.  XII  (ii)). 

Var.  3 micromera  (Sond.)  Salter,  comb.  nov.  0.  minutifolia  Turcz. — 
0.  ramigera  Sond.,  var.  micromera  Sond. — 0.  gymnoclada  Turcz.,  var. 
micromera  (Sond.)  R.  Knuth.  Plant  smaller  in  all  parts.  Leaves 
trifoliolate.  Corolla  pale  hlac,  up  to  1-5  cm.  long,  with  narrower  petals, 
the  claw  as  long  as  the  lamina.  Ovary  chambers  3-ovuled. 

Hab.  Cape  Province  : Van  Rhyn’s  Dorp  Div.,  Bitterfontein  district, 
Zey.  206  ! {type  in  Herb.  Sond.),  204,  Salter  926,  926a,  1579,  3392,  5498  ; 
near  Klaver,  Salter  1374.  Namaqualand  : west  of  Garies,  Salter  6649, 
6661,  Caporn  (Bol.  Herb.  15110).  FI.  June — July. 

This  variety  is  somewhat  intermediate  between  the  typical  form  and 
var.  5.  It  is  much  commoner  and  more  widely  spread  than  the  typical 
form,  being  particularly  plentiful  about  Bitterfontein.  It  is  usually 
found  in  open  ground  and  although  sturdy  and  erect,  many  of  the  plants 
are  stunted  and  sometimes  only  a few  inches  high.  In  cultivation  in  the 
Cape  Peninsula  it  has  also  assumed  a procumbent  habit. 


Plate  XTI. 

(i)  O.  reclinata  Jacq.  (from  Jaequiii's  Oxalis,  tab.  34).  grown  in  Vienna.  (ii)  Wild  specimens  {trailer  534.5). 


Plate  XIII. 

(i)  O.  f/nicilis  Jacq.  (from  Jacquin's  Oxalis,  tab.  33),  grown  in  Vienna. 

(ii)  Wiid  specimens  (Salter  674).  Journal  of  S. A.  liotaiiy.  {To  face  p.  123.) 
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Var.  Y quinata  Salter.  Foliola  5,  lineari-cuneata.  Corolla  salmonea, 
tubo  luteo  breviore  : petalorum  laminae  latiores,  latissime  obovatae 
vel  suborbiculares,  unguibus  2-plo  longioribus. 

Hab.  Cape  Province  : Van  Rhyn’s  Dorp  Div.,  16  miles  west  of  Bitter- 
fontein,  Salter  6646  {type  in  Bolus  Herbarium). 

Similar  in  habit  and  appearance  to  the  tj^ical  form,  but  with 
5-foholate  leaves,  a shorter  corolla  tube  and  much  broader  petals.  (PI. 
XIV  (i)  ). 

Var.  5 gracillima  Salter.  Planta  minor,  tenuior,  moUiter  breviterque 
pubescens.  Foliola  3,  hnearia  vel  anguste  linearia.  Corolla  1-5 — 2-4  cm. 
longa,  palhde  rosea,  tubo  subcylindrico  luteo  : petala  anguste  obovata, 
unguibus  aequantia.  Ovarii  loculi  1 — 2-ovulati. 

Hab.  Namaqualand  : Kamieskroon,  Salter  801  {type  in  Bolus  Her- 
barium) ; between  Kamieskroon  and  Caries,  Salter  4571,  4574,  Thorne 
(S.A.  Mus.  48803),  Markotter  850.  FI.  June. 

More  slender  and  with  a shorter  softer  pubescence  than  the  typical 
form.  Leaflets  3,  linear.  Corolla  1-5 — 2-4  cm.  long,  pale  rose,  with  an 
almost  cylindrical  tube  : petals  narrow-obovate  as  long  as  the  claw. 
Ovary  chambers  1 — 2-ovuled.  Dwarfed  specimens  are  very  similar  in 

appearance  to  0.  exserta  Salter,  but  that  species  never  grows  into  a tall 
branching  plant  and  the  leaflets  are  clothed  with  a harsher  indument 
on  both  faces.  (PI.  XIV  (ii)). 


0.  GRACILIS  Jacq.  The  main  characters  in  which  this  species  diS'ers 
from  0.  reclinata  have  been  given  above.  Jacquin’s  flgure  (“  OxaUs  ” t. 
33)  and  also  that  of  0.  miniata  Jacq.  (“  Oxalis  ” t.  35)  show  weak- 
stemmed unbranched  plants  with  much  broader  leaflets  than  those  of 
the  wild  specimens,  but  this  must  always  be  expected  in  cidtivated 
plants .2  0.  miniata,  with  brick-red  flowers,  has  hitherto  been  treated 

as  a variety  of  0.  gracilis,  but  this  difference  is  too  trivial  to  accept  as 

(^)  It  has  been  found  that  nearly  all  the  species  with  narrow  leaflets,  collected 
in  arid  regions,  produce  much  broader  leaflets  in  cultivation  under  less  harsh 
conditions. 

It  is  perhaps  of  interest  to  record  that  Oxalis  cuneata  Jacq.  “ Oxalis  ” 76,  t.  40, 
a species  which  had,  as  far  as  I Imow,  never  been  rediscovered  since  Jacquin’s  time, 
was  foimd  growing  in  the  same  vicinity  as  O.  reclinata  Jacq.,  var.  quinata,  15  miles 
west  of  Bitterfontein  and  probably  on  or  near  the  old  route  to  Namaqualand. 
The  wild  plants  were  erect  and  had  much  narrower  leaflets  then  those  figured  and 
their  identity  was  not  at  once  recognised.  In  cultivation,  though  the  plant  has 
retained  its  erect  habit,  the  leaflets  are  considerably  broader. 
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varietal.  Nor  do  I consider  the  white  form  to  be  separable  as  a variety,® 
although  it  does  not  grow  in  association  with  the  typical  form  and  has  a 
rather  different  geographical  distribution.  Two  well-marked  varieties, 
however,  do  occur  and  are  described  hereinafter. 

O.  teretifolia  Sond.  Flor.  Cap.  I p.  322,  named  from  wretched  starved 
specimens*  {Zey.  212  ! Herb.  Sond.)  in  which  the  leaflets  are  shrivelled 
and  involute,  not  terete,  is  also  inseparable  from  0.  gracilis. 


The  following  is  a citation  of  the  s3monymy  and  specimens  of 
0.  gracilis,  together  with  descriptions  of  two  new  varieties. 

0.  gracilis  Jacq.,  “ Oxalis  ” 69,  tab.  33.  {O.  versicolor  L.,  var.  gracilis 

WiUd. — O.  miniata  Jacq. — 0.  gracilis  Jacq.,  var.  miniata  (Jacq.)  Sond. — 
0.  teretifolia  Sond.) 

A tail  species.  Stem,  woody,  polished,  brown,  branching,  glabrous 
except  at  the  base.  Leaflets  narrow-hnear,  1 — 3 cm.  long.  Corolla 

1- 7 — 2-5  cm.  long,  salmon-pink,  brick-red  or  white  : tube  yellow.  Ovary 
cano-pubescent  on  the  upper  half,  with  calli  near  the  apex,  the  chambers 

2 —  3-ovuled.  Capsule  moniUform,  well  exserted  from  the  calyx. 

Hab.  Corolla  salmon-pink.  Cape  Province  : ClanwiUiam  Div.,  Zey. 

211,  Schlechter  8046,  Salter  674  ; Van  Rhyn’s  Dorp  Div.,  Zey.  212 
(O.  teretifolia  Sond.),  Salter  3335,  3408,  5314,  7253.  Corolla  white. 
Cianwflliam  Div.,  Salter  7246.  Namaqualand,  Garies  district,  Salter  2554, 
5575,  5599. 

Like  its  variety  (3,  this  species  is  remarkable  for  its  prolific  flowering. 
Plants  sometimes  produce  as  many  as  20  open  flowers  at  one  time. 
(PI.  XIII  (ii)). 

Var.  3 purpurea  Salter.  ramosa.  Corolla  minor,  1 — 1-6  cm. 

longa,  saturate  roseo-purpurea,  tubo  luteo.  Ovarium  in  dimidio  superiore 
pubescens,  apicem  versus  caUosum. 

Hah.  Namaqualand  : 4^—6  miles  west  of  Garies,  Salter  3406  {type  in 
Bolus  Herbarium),  6652,  Caporn  (Bol.  Herb.  15109). 

Plant  rather  smaller.  CoroUa  1 — 1-6  cm.  long,  deep  reddish-purple 
with  a yellow  tube,  much  smaller  than  in  the  typical  form.  This  variety 
is  not  unhke  0.  helicoides  Salter,  but  differs  from  that  species  in  having 

(^)  If  forms  differing  in  the  colour  of  the  flowers  only,  without  any  structural 
difference,  were  separated  in  this  genus,  the  number  of  varieties  would  become 
endless. 

(*)  All  or  nearly  all  of  Zeyher’s  Oxalis  specimens  are  in  the  same  dwarfed  and 
starved  condition.  He  was  singularly  imfortunate  in  the  seasons  in  which  he 
collected  them,  in  fact  it  is  known  that  on  his  flrst  journey  to  Namaqualand  his 
expedition  suffered  much  from  want  of  water. 


(i)  O.  reclinata  Jac((.,  var.  ([uinafa  Salter.  The  speeimeii  just  above  (ii)  O.  redinata  Jaeq.,  var.  (/racillima  Salter.  {Walter  801.) 

the  scale  is  cultivated.  (Salter  6046.)  Jourmd  of  S.A.  liotany.  {To  face  p.  12t.) 


Plate  X\'. 

(i)  U.  gracULs  viir.  purpureii  Halter.  {Salter  (ii)  O.  .lacq..  \'ar.  lilacea  Salter.  (S'a/ter  5501.) 

of  S..\.  ISoinry.  (To  face  j>. 
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a more  or  less  straight  (not  spiral)  stem  and  an  exserted  capsule. 
(PI.  XV  (i)). 

Var.  Y lilacea  Salter.  Caulis  simplex,  leviter  tortuosa.  Corolla 
1-6 — 2 cm.  longa,  pallide  lilacea,  tubo  luteo.  Ovarium  ecallosum,  in 
dimidio  superiore  glanduloso-pilosum,  loculis  3-ovulatis. 

Hah.  Cape  Province  : Van  Rhyn’s  Dorp  Div.,  west  of  Nieuwerust, 
Salter  5346.  Namaqualand  : 10  miles  south  of  Garies,  Salter  5501  {type 
in  Bolus  Herharium),  22  miles  south  of  Garies,  Salter  6663. 

Stem  5—12  cm.  long,  unbranched,  somewhat  tortuous.  Corolla  pale 
lilac,  medium  sized,  but  smaller  than  in  the  typical  form.  (PI.  XV  (ii)). 

I am  indebted  to  Professor  R.  S.  Adamson  of  the  University  of  Cape 
Town  for  his  kindness  in  taking  the  photographs  which  accompany  this 
paper. 
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SOME  NOTES  ON 

PELARGONIUM  MULTIRADIATUM  Wendl. 

By  Paymaster-Captain  T.  M.  Salter,  R.N.  (Ret.). 

Several  species  of  Pelargonium  which  have  been  included  in  the 
Flora  Capensis,  Vol.  I,  are  only  known  from  plants  which  have  been  cul- 
tivated in  Europe.  Among  these  is  P.  multiradiatum  Wendl.,  which, 
according  to  Harvey  who  saw  the  living  plant,  was  introduced  to  Europe 
in  1820.  It  is  figured  in  Sweet’s  Geraniaceae,  t.  145,  with  a fairly  full 
description,  but  beyond  the  fact  that  it  came  from  the  Cape,  its  exact 
habitat  was  not  known. 

Since  then  there  appears  to  be  no  authentic  record  of  the  occurrence 
of  this  species  in  the  field  (i.e.  no  wild  specimens  have  been  cited),  but  it 
is  admittedly  often  very  difficult  to  match  plants  as  they  grow  wild  in 
South  Africa  with  those  figured  from  hot-house  specimens,  for  in  many 
cases  they  have  not  grown  naturally  and  are  often  inadequately  des- 
cribed. 

I have  recently  found  two  small  colonies  of  the  Pelargonium  {Salter 
8281)  which  is  figured  here,  growing  in  sandy  ground  not  far  from  the 
now  dismantled  railway  station  at  Rugby,  just  beyond  Paarden  Island, 
about  4 miles  from  Cape  Town,  in  a locality  which  at  any  rate  at  mid- 
summer would  appear  to  be  very  unpromising  from  a botanical  point  of 
view,  and  I have  little  doubt  that  this  plant  is  identical  with  the  old  P. 
multiradiatum  Wendl.,  cultivated  in  Europe. 

The  species  is  remarkable  for  the  great  size  of  the  basal  leaves  which 
stand  erect,  rather  in  the  manner  of  the  fronds  of  Bracken  {Pteris  aqui- 
lina  L.),  the  largest  observed,  growing  amongst  low  bush,  being  just 
over  2 ft.  high  and  l-f  ft.  broad.  In  robust  specimens  the  primary  pinnae 
are  in  pseudo-whorls  of  3 to  4,  rather  than  in  pairs  and  all  the  leaves  are 
less  hairy  than  those  described  by  Sweet.  His  statement  that  the  leaves 
require  support  can  be  accounted  for  by  the  fact  that  the  plant  described 
was  grown  under  unnatural  conditions.  The  basal  leaves  wither  rather 
suddenly  as  the  aimual  flowering  scape  begins  to  develop.  The  cylin- 
drical tuber  is  also  exceptionally  large,  one  larger  than  that  figured  here 
being  about  35  cm.  long  and  almost  as  thick  as  one’s  VTist. 

A feature  of  interest  in  some  of  the  species  in  the  Section  Polyactium, 
which  does  not  appear  to  have  been  clearly  pointed  out,  is  the  existence 
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1.  P.  muUiradratwm.V^^end\.  1.  Tuber  and  perennial  stem  x 2.  Stipule  x i-  3.  A smallish  leaf  x 

4.  Section  of  rachis  of  leaf  x 2.  5.  Ultimate  segment  of  leaf,  natural  size.  6.  Flower  x 2.  7.  Sepal 

2.  8.  Petals  x 2.  9.  Androecium,  with  two  abortive  anthers  x 4.  10.  Androecium  flattened  x 

II.  Gynaecium  x 2.  (Salter  8281).  Del.  M.  VValgate. 
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Fig.  2.  P.  muUiradiatutn  Wendl.  1,  lA.  Flowering  scape  x 1.  2.  Flower  cluster,  showing  the  variation 
in  the  length  of  the  nectariferous  tube,  natural  size.  {Salter  8281).  Del.  M.  Walgate. 
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of  a thick  persisting  perennial  stem  from  which  the  basal  leaves  and 
annual  flowering  scape  arise.  Sweet’s  figure  does  not  show  this  character 
well  and  he  states  that  the  “ flower  stalk  arises  from  the  crown  of  the 
plant.”  In  all  the  plants  the  upper  leaves  were  small  and  insignificant, 
soon  withering,  and  the  largest  number  of  flower- clusters  on  one  scape 
was  13. 

A very  distinctive  character  is  the  variation  in  the  length  of  the 
nectariferous  tube  in  relation  to  the  pedicel  in  the  same  umbel  of  flowers. 
Normally  the  flowers  have  5 fertile  stamens  and  5 short  staminodes,  but 
occasionally  two  of  the  staminodes  bear  small  abortive  anthers  : the 
upper  (broadest)  filament  is  bent  inwards  and  downwards  but  hardly 
sufficiently  to  conceal  the  anther  as  described.  The  petals  are  very 
dark  purple  (almost  black)  with  a narrow  dull  yellow  margin.  It  flowers 
in  December  and  January. 

A leaf  collected  by  Zeyher  at  Riet  Vlei,  i.e.  in  the  same  vicinity,  and 
labelled  by  him  as  P.  multiradiatum,  which  is  in  the  Bolus  Herbarium, 
evidently  belongs  to  this  species,  as  well  as  a plant  grown  for  some  years 
by  Mr.  N.  S.  Pillans  {Pillans  8528)  from  a tuber  obtained  from  the  south 
east  base  of  Blauberg,  a few  miles  further  northward.  Bolus  8947,  from 
Wupperthal  in  Clanwilliam  Division,  against  which  R.  Knuth  has 
written  “ Pel.  spec.  nov.  e sect.  Polyactium  ? ? vel  var.  nov.  P.  tristis  ? ”, 
also  seems  to  be  this  species. 

It  seems  possible,  though  I have  not  seen  the  specimen,  that  the 
plant  in  Herb.  Sond.,  named  by  Harvey  as  P.  triste  Ait.,  var.  y ? laxa- 
tum,  Harv.,  may  be  P.  multiradiatum. 

A Pelargonium,  Salter  7673,  grown  from  a tuber  obtained  in  open 
sandy  ground  near  Klipheuvel,  may  be  a minor  variety  of  this  species. 
The  floral  characters  are  identical,  but  the  leaves  are  much  smaller  with 
more  distant  pinnae  and  very  much  narrower  leaf-segments.  A plant  of 
unknown  origin  which  has  been  growing  for  some  years  in  the  National 
Botanic  Gardens  at  Kirstenbosch  (Bolus.  Herb.  22529)  is  very  similar  to 
this,  but  it  differs  in  having  paler  flowers  with  wider  yellow  margins  to 
the  petals  and  the  nectariferous  tubes  are  all  equal,  reaching  nearly  to  the 
base  of  the  pedicels. 

Whether  the  Pelargonia  of  this  series  are  rare  is  scarcely  known  for 
very  little  botanising  has  been  done  on  the  dry  and  uninviting  flats  around 
Cape  Town  at  midsummer. 
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SEASONAL  CHEMICAL  CHANGES  IN  THE  ROOTS 
OF  SOME  SOUTH  AFRICAN  HIGHVELD  GRASSES. 

By  H.  Weinmann, 

Botanical  Department,  University  of  the  Witwatersrand. 

INTRODUCTION. 

Whilst  ill  the  past  much  work  has  been  done  in  South  Africa  con- 
<.-erning  the  investigation  of  the  chemical  composition  of  herbage,  par- 
ticularly with  regard  to  seasonal  changes  and  in  relation  to  fertilizer 
treatment  and  grazing  intensity,  little  attention  has  been  focussed  on 
the  chemical  composition  of  the  roots  of  grasses  and  their  physiological 
responses.  The  results  of  more  recent  work,  carried  out  by  investigators 
in  various  countries,  indicate  that  in  many — if  not  all — perennial  her- 
baceous plants  the  roots  and  other  sub-aerial  parts  function  as  organs 
of  storage.  A review  of  literature  relative  to  this  matter  has  recently 
been  given  by  the  writer  (Weinmann,  1940).  From  the  results  of  all  these 
investigations  it  appears  that  particularly  during  the  time  of  matu- 
ration, i.e.  after  flowering  and  during  seed  formation,  organic  substances 
as  well  as  mineral  elements  are  translocated  from  the  aerial  parts  to 
the  underground  systems,  where  they  are  stored  over  winter  to  be  drawn 
upon  in  the  following  season  for  the  production  of  new  shoots. 

The  present  contribution  reports  the  results  of  an  investigation  into 
the  seasonal  chemical  changes  in  the  roots  of  three  typical  South  African 
Highveld  grasses,  viz.  Trachypogon  plumosus,  Tristachya  hispida  and 
Digitaria  tricholaenoides^  under  varying  nutritional  conditions.  The 
plant  material  was  collected  from  camps  at  Frankenwald,  the  Botanical 
Research  Station  of  the  University  of  the  Witwatersrand,  near  Johannes- 
burg. 

MATERIALS  AND  METHODS. 

I.  General  Experimental  Conditions. 

The  camps  from  which  the  samples  were  taken  belong  to  a series  of 
two-morgen  camps  forming  a fertilizer  experiment  on  natural  Highveld — 
known  as  the  “ A-camps.”  The  experiment  has  been  described  in 
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detail  by  Hall,  Meredith  and  Murray  (1937).  For  the  present  work  three 
camps  receiving  different  fertilizer  treatments  were  selected  as  locahties 
for  sampling,  namely  : — 

(1)  the  0-camp,  receiving  no  fertilizer  treatment, 

(2)  the  PNK-camp,  receiving  a fertiUzer  treatment  of  phosphate, 

potash  and  one  quantity  of  nitrogen,  and 

(3)  the  PNgK-camp,  receiving  the  same  quantities  of  phosphate 

and  potash  as  the  PNK-camp,  but  three  quantities  of  nitrogen. 

The  quantities  of  fertihzer  applied  are  per  morgen  : — 

P = 400  lbs.  of  a mixture  of  equal  quantities  of  super-  and  ravTock- 
phosphate  (24%  P0O5)  ; 

K - 80  lbs.  of  muriate  of  potash  (60%  KgO)  ; 

N = 200  lbs.  of  sulphate  of  ammonia  (21  -1%  N)  ; 

N3  = 600  lbs.  of  sulphate  of  ammonia. 

These  fertilizers  are  apphed  in  the  beginning  of  the  growing  season, 
apart  from  the  additional  nitrogen  apphcation  in  PNgK,  which  is  given 
in  two  further  equal  dressings  of  200  lbs.  of  sulphate  of  ammonia  at 
convenient  intervals  during  the  season.  With  some  insignificant  excep- 
tions these  treatments  have  been  supphed  annually  since  1933,  when 
the  experiment  was  established.  No  phosphate  or  potash  but  the  usual 
dressings  of  nitrogen  were  given  in  the  season  1936-37. 

The  camps  were  grazed  in  a normal  way  in  rotation  during  each 
growing  season,  but  no  grazing  was  done  during  the  season  1935-36, 
which  interval  was  used  to  take  one  series  of  root  samples  (below  referred 
to  as  series  I).  At  the  end  of  this  resting  period,  i.e.  during  May,  the 
camps  were  mown. 

The  fertihzed  camps  (particularly  the  PNgK-camp)  had  been  more 
heavily  grazed  than  the  control  camp  in  the  preceding  years  and 
Glover  (1937),  who  carried  out  an  investigation  into  the  botanical 
composition  of  these  camps,  considered  that  a deterioration  in  the  vege- 
tation and  an  increase  of  bare  space  had  taken  place  in  the  PNgK-camp 
due  to  overgrazing.  The  results  of  Hall,  Meredith  and  Murray  (1937), 
on  the  other  hand,  show  a distinct  increase  of  the  carrying  capacity  in 
both  fertihzed  camps  and  an  increase  of  the  herbage  yield  at  least  in 
the  PNgK-camp. 

The  surface  soil  of  these  camps  is  an  acid,  grey-brown  loamy  sand, 
poor  in  organic  matter  and  mineral  content,  on  a subsoil  of  decomposed 
granite,  interspersed  with  frequent  outcrops  of  quartz  and  oukhp  (iron 
•sesquioxide).  Table  I gives  the  results  of  a soil  analysis  of  the  surface 
soil. 
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Table  I. 


Physical  and  Chemical  Properties  of  Surface  Soil. 


Percentages  of  oven  dry  fine  soil. 

Sand  . . 

79  -4 

Maximum  Water  Retaining  Capacity 

35  -6 

Silt  . . 

12-0 

Loss  on  Ignition 

3-0 

Clay  . . 

8-6 

Nitrogen 

0-066 

Total  Colloids 

10  -4 

Phosphoric  Oxide 

0-019 

Potash . . 

0-046 

For  the  mechanical  analysis  the  Boyoucos  Hydrometer  Method  was 
used  (Boyoucos,  1930)  ; potash  and  phosphoric  oxide  were  determined 
in  the  hot  10  per  cent,  hydrochloric  acid  extract  and  nitrogen  by  the 
ordinary  Kjeldahl  method. 

The  rainfall  during  the  season  1935-36  amounted  to  35-64  inches 
and  during  1936-37  to  32  -65  inches,  which  must  be  considered  rather 
heavy,  since  normally  only  ±25  inches  of  rainfall  per  season  are  recorded 
in  this  area. 

2.  Method  of  Sampling. 

Series  /.—This  series  of  root  samples  of  Trachypogon  plumosus, 
Tristachya  hispida  and  Digitaria  tricholaenoides  was  taken  from  the 
three  camps  on  the  following  dates  : 15th  September,  1935,  12th  Feb- 
ruary, 1936,  1st  April,  1936  and  20th  June,  1936. 

In  order  to  obtain  representative  samples,  36  to  48  tussocks  of  each 
species  were  dug  out  down  to  a depth  of  about  nine  inches  in  each  camp 
at  each  samphng  date.  The  individual  root  samples  of  one  species  taken 
from  the  same  camp  at  the  same  samphng  date  were  united  so  as  to 
form  one  sample.  Since  the  camps  were  again  grazed  in  the  foUowing 
season,  another  series  under  protected  conditions  was  initiated. 

Series  II. — For  this  series,  in  each  of  the  three  camps  a plot  of 
approximately  1/20  acre  was  fenced  oflf  which  seemed  to  be  more  or 
less  representative  of  the  whole  area.  In  these  protected  plots  samples 
of  Trachypogon  plumosus  were  taken  at  approximately  monthly  intervals 
between  April  1936  and  April  1937.  Of  these  samples  shoots  as  well  as 
roots  were  utihsed.  Every  sample  consisted  of  ten  tufts  taken  at  random 
from  aU  parts  of  the  plot.  The  digging  out  of  the  roots  was  done  m the 
same  way  as  in  Series  I,  namely  down  to  a depth  of  nine  inches. 
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3.  Analytical  Methods. 

When  the  samples  were  collected,  the  bulk  of  the  surrounding  and 
adhering  soil  was  shaken  off  from  the  roots  after  which  they  were  air- 
dried.  Later  on  the  shoots  were  cut  off  from  the  roots  and  these  were 
properly  cleaned  with  a strong  jet  of  tap  water.  For  this  purpose  the 
roots  were  placed  on  a fine  sieve  so  that  the  adhering  soil  but  no  roots 
were  washed  away.  The  process  of  washing  lasted  not  longer  than 
half  a minute,  thus  avoiding  leaching  of  constituents  from  the  tissue. 
Hereafter  the  roots  were  again  air-dried,  finely  ground  with  a mill  and 
the  ground  material  stored  in  airtight  bottles. 

The  following  chemical  constituents  were  determined  in  these  samples  ; 
nitrogen,  phosphoric  oxide,  total  sugars  and  starch. 

Nitrogen  was  determined  by  the  ordinary  Kjeldahl  method.  Phos- 
phorus was  estimated  by  Lorenz’s  method,  i.e.  as  ammonium  phos- 
phomolybdate  in  the  nitric  acid  extract  and  included  inorganic  as  well 
as  organic  phosphorus — the  sample  having  been  incinerated  with  an 
excess  of  saturated  lime  water  (Wiessmann,  1926). 

Sugars  were  extracted  with  95  per  cent,  alcohol  and  the  reducing 
power  of  the  cleared,  deleaded  and  hydrolyzed  extract  (for  details  see 
Weinmann,  1940)  was  estimated  by  the  Munson  and  Walker  method 
(Munson  and  Walker,  1906),  followed  by  the  Bertrand  method  for  the 
estimation  of  cuprous  oxide  (Bertrand,  1906).  From  the  amount  of  copper 
precipitate  the  glucose  equivalent  was  found  by  reference  to  the  tables 
of  Munson  and  Walker. 

The  percentage  of  starch  (including  dextrin)  was  found  by  digesting 
the  residue  from  the  sugar  extraction  with  saliva  (as  recommended  by 
Loomis  and  Shull,  1937,  p.  143),  and  treating  the  filtrate  in  exactly  the 
same  way  as  the  sugar  extract.  The  glucose  value  was  multiplied  by 
0*9  to  obtain  starch. 

Estimations  of  the  percentage  of  total  hydrolyzable  polysaccharides 
by  the  method  suggested  by  Bews  and  Vanderplank  (1930)  did  not 
give  any  conclusive  results,  neither  did  the  results  of  potassium  de- 
terminations indicate  any  typical  seasonal  changes  ; the  results  are, 
therefore,  not  reported  here. 

Since  the  roots  of  many  species  are  so  intimately  connected  and 
virtually  clad  with  fine  soil  particles — mainly  silica — that  it  is  not 
possible  to  separate  them  quantitatively  from  the  roots  by  washing, 
a determination  of  ash  and  dry  matter  content  was  carried  out  for  each 
sample  and  all  analytical  results  (also  those  referring  to  the  shoots), 
were  expressed  as  percentages  of  combustible  (ash-free)  dry  matter. 
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Table  II . 

SfMsonal  Chasiges  in  the  Chemical  Cotnposition  of  Roots,  Series  I. 
(Results  expressed  as  percentages  of  combustible  dry  matter.) 


Species. 


Date. 


PN,K. 


NITROGEN. 


Trachypogon  pliimosu.s 

1.5/9/35 

12/2/36 

0 

0 

69 

58 

0 

0 

68 

67 

0- 

0- 

1/4/36 

0 

39 

0 

50 

0- 

20  6/36 

0 

69 

0 

78 

0- 

Tristachy  a hi.spida 

13/9/35 

0 

61 

0 

61 

0- 

12/2/36 

0 

42 

0 

53 

1/4/36 

0 

38 

0 

41 

0- 

20/6/36 

0 

54 

0 

58 

0- 

Digitaria  tricholaenoide.s 

15/9  35 
12/2/36 

0 

0 

65 

47 

0 

0 

66 

54 

0- 

0- 

1/4/36 

0 

37 

0 

49 

0- 

20/6/36 

0 

58 

dM 

1 • 

Trachypogon  plumosus 


^ITistaehya  hispiila 


Digitaria  tricholaenoides 


PHOSPHORIC  OXIDE. 


15/9/35 

0 

139 

0 

225 

0- 

192 

12/2/36 

0 

070 

0 

152 

0 

134 

1/4/36 

0 

070 

0 

154 

0 

136 

20/6/36 

0 

136  i 

0 

242 

0 

290 

15/9/35 

0 

129 

0 

192 

0 

140 

12/2/36 

0 

083 

0 

139 

0 

112 

1/4/36 

0 

075 

0 

141 

0 

098 

20  6 36 

0 

114 

0 

194 

0 

193 

15/9/35 

0 

124 

— 

0 

208 

12/2/36 

1/4/36 

0 

0 

065 

067 

-C-) 

0 

0 

124 

127 

20 '6/36 

0 

114 

0 

201 

TOTAL  SUGARS. 


Trachypogon  plumosus 

15/9/35 

12/2/36 

5-17 

1-69 

5 

1 

34 

42 

5 

0 

58 

94 

1 / 4/36 

•)  . OO 

2 

24 

1 

94 

20  '6/36 

3-77 

4 

94 

16 

Tri.stachya  hispida 

15/9/35 

12/2/36 

2-01 
1 -52 

o 

33 

18 

1 

68 

56 

1/4/36 

I -36 

1 

30 

1 

41 

20 ''6/36 

1-85 

- 

04 

06 

Digitaria  tricholaenoides 

15/9 ' .35 
12/2/36 

3-36 

2-06 

3 

1 

88 

•27 

3 

1 

32 

53 

1/4/36 

2-57 

2 

•67 

2 

92 

20/6/36 

... 

4-29 

3 

•41 

(1)  Sample  lost.  (2)  Not  detemnined  due  to  lack  of  sufficient  material. 
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Fig.  1.  Seasonal  fluctuations  of  the  nitrogen  content  of  roots  (Series  I).  Fro.  2.  Seasonal  fluctuations  of  the  phosphoric  oxide  content  of  roots  (Series  I). 
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RESULTS. 

Series  I. 

The  percentages  of  nitrogen,  phosphoric  oxide  and  total  sugars  in 
the  root  samples  of  series  I are  given  in  Table  II  and  graphically  repre- 
sented in  Diagrams  I,  II  and  III. 


Fig.  3.  Seasonal  fluctuations  of  the  total  sugar  content  of  roots  (Series  1). 


In  general,  the  seasonal  curves  of  these  constituents  are  very  similar  : 
in  most  cases  high  values  are  found  in  winter,  i.e.  in  the  September  and 
June  samples,  and  low  values  in  summer,  i.e.  in  the  samples  taken  in 
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February  and  April.  In  all  cases  there  is  a distinct  decrease  in  the 
percentage  of  these  constituents  in  the  first  part  of  the  season,  followed 
by  an  increase  in  the  late  part  of  the  season,  though  the  individual 
curves  differ  in  a number  of  minor  details.  Thus,  in  some  cases  the  mini- 
mum value  is  reached  in  February,  in  other  cases  in  April,  whilst  for 
phosphorus  February  and  April  values  are  practically  the  same.  The 
\ alues  reached  in  June  in  most  cases  are  equal  to  or  at  least  approach 
those  of  the  foregoing  September.  Amongst  the  sugar  curves  the  seasonal 
variations  are  most  pronounced  in  Trachypogon  plumosus  (where  the 
sugar  content  falls  from  5%  in  winter  to  1%  in  summer  and  rises  tf> 
approximately  the  same  level  in  the  following  winter),  and  least  pro- 
nounced— though  still  distinct  in  Tristachya  hispida,  Digitaria  tricho- 
laenoides  being  intermediate. 

In  cormection  with  a study  of  the  growth  rhythm  of  the  same  three 
species  and  also  of  Cynodon  dactylon,  Brachiaria  serrata  and  Eragrostis 
chalcantha,  Altona  (1939  and  1940),  likewise  found  that  the  curves  of 
nitrogen  and  total  sugar  content  in  the  roots  of  these  grasses  in  general 
followed  a definite  seasonal  trend,  reaching  a maximum  in  mid-winter 
and  dropping  at  the  time  of  shooting  (spring)  to  reach  a minimum  at 
the  time  of  flowering  (i.e.  in  mid-summer). 

Percentage  starch  was  estimated  in  a selected  number  of  samples  : 
the  results  are  given  in  Table  III. 

Table  III. 

Starch  Content  of  Roots,  Series  /. 


(Results  expressed  as  percentages  of  combustible  dry  matter.) 


Tr  intach  ;/a  h i spiel  a . 

Trachi/pogoei  pi. 

D igitarla  trij^h . 

Date. 

• 

()  PNK 

PN3K 

0 

0 

12/2/36 

4 S3  4 -52 

4 -71 

0 -63 

0 -42 

1/4/36 

6 07  7-12 

8 -05 

2-32 

0 -41 

20/6/36 

10-87  13-42 

13  -52 

0 -34  . 

0 -50 

The  starch  content  was  very  lo\\"  in  the  roots  of  Trachypogon  plumosus 
and  DigiUtria  tricholaenoides,  and  there  was  no  distinct  increase  vith 
the  advance  of  the  seasoii  as  it  was  the  case  with  the  percentage  of  total 
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sugars.  The  April  value  of  Trachypogon  plumosus  of  2 -32%  appears 
■ abnormally  " high  if  compared  with  the  other  Trachypogon  value.s 
(see  also  Table  V)  ; it  must,  however,  be  regarded  as  rehable,  being  the 
mean  of  two  separate,  very  closely  agreeing  determinations  (viz.  2 -29 
and  2 -34%).  Even  so  starch  cannot  be  considered  to  be  an  important 
storage  material  in  the  roots  of  these  two  species.  In  Tristachya  hispida, 
on  the  other  hand,  the  starch  content  was  very  much  higher  already 
in  summer  (4 — 5%)  and  increased  in  all  treatments  during  autumn 
and  winter  (up  to  11  and  13  -5%  respectively). 

As  the  figures  show,  fertilizer  treatment  did  not  greatly  affect  the 
|)ercentage  of  total  sugars,  but  increased  nitrogen  as  well  as  phosphorus 
content,  and  in  Tristachya  hispida  also  the  percentage  of  starch  (at 
least  in  the  April  and  June  samples).  PNjK  treatment  has  in  all  cases 
increased  the  nitrogen  content  of  the  roots,  if  compared  with  the  control, 
whilst  PNK  treatment  was  effective  in  this  direction  at  least  in  a number 
of  cases.  The  phosphorus  content  was  increased  by  PNK  as  well  as  by 
PNjK  treatment,  the  maximum  values  being  attained  in  most  cases 
by  PNK  treatment. 

The  differences  between  the  three  species  are,  on  the  whole,  not  ver> 
consistent,  but  it  appears  that  in  Tristachya  roots  the  total  sugar  content 
does  not  reach  the  same  high  winter  values  as  in  the  other  two  species. 
On  the  other  hand,  as  reported  above,  the  roots  of  Tristachya  hispida 
are  much  richer  in  starch  than  those  of  Trachypogon  plumostis  anfl 
Digitari a fri cholaenai des . 


Series  II. 

The  material  of  this  series  was  used  for  nitrogen  determinations  in 
.shoots  and  roots,  whilst  phosphorus,  total  sugars  and  starch  were 
estimated  in  a selected  number  of  samples. 

Table  lY  and  Diagram  IV  give  the  results  of  the  nitrogen  determina- 
tions in  shoots  and  roots.  In  the  last  column  of  Table  IV  some  pheno- 
logical  observations  are  recorded  which  are  essential  for  the  full  under- 
standing of  the  data.  Table  V and  Diagram  V give  the  results  of  the 
phosphorus,  sugar  and  starch  determinations. 

The  seasonal  changes  in  the  chemical  composition  of  the  roots  agree 
very  closely  with  those  of  series  I ; nitrogen,  phosphorus  and  sugar 
content  increase  in  autumn,  i.e.  after  flowering,  to  reach  maximal  values 
in  mid-winter,  and  decrease  in  spring  and  summer,  reaching  minimal 
values  in  mid-summer.  The  curves  of  starch,  on  the  other  hand,  are 
different  and  at  the  same  time  less  typical.  That  the  lowest  starch 
])ercentages  are  found  in  winter  is  perhaps  due  to  the  extensive  accumu- 
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Table  IV. 


Seasonal  Fluctuations  of  the  Nitrogen  Content  of  T rachypogon  plumosns, 

Series  II. 

(Results  expressed  as  percentages  of  combustible  dry  matter.) 


Date. 

Shoots. 

Roots. 

Phenological  Obsei-vation.s. 

O 

PNK 

PN3K 

0 

PNK 

PN3K 

1/4/36 

0-73 

0-66 

0-65 

0 • 38 

0 • 55 

0 • 56 

Plants  in  full  flower. 

29/4/36 

0-38 

0-53 

0-49 

0-49 

0 • 60 

0 • 59 

Still  fairly  green,  seed 
formation. 

30/5/36 

0-49 

0-46 

0-49 

0-58 

0-67 

0-72 

Stems  yellowish.  basal 
leaves  still  green,  seeds 
disposed  of. 

8/7/36 

0-31 

0-37 

0-45 

0-74 

0-87 

0-86 

Most  shoots  dead,  fen- 
green  shoots. 

15/8/36 

0-38 

0-39 

0-45 

0-67 

0-72 

0-93 

Aerial  parts  dead. 

15/9/36 

0-40 

0-52 

0-.53 

0-67 

0-94 

0-98 

Old  growth  partly  lost, 
some  now  green  shoots. 

16/10/36 

0-55 

0-65 

0-70 

0 ■ 64 

0-72 

0-75 

Further  loss  of  old  stems. 

13/11/36 

0-81 

0-88 

117 

0-62 

0-74 

0-79 

No  more  old  stems,  many 
young  green  leaves. 

17/12/36 

0-84 

1-06 

1 -03 

0-47 

0 • 59 

0-72 

Advanced  growth. 

15/1/37 

0-82 

0-84 

0-87 

0-56 

0-72 

0-60 

Formation  of  stems. 

22/2/37 

0-59 

0-56 

0-70 

0-41 

0-37 

0-49 

Regin  of  flowering. 

3/4/37 

0-52 

0-62  1 

0 • 55 

0-43 

0-48 

0-53 

End  of  flowerhig. 

Table  V. 

Seasonal  Fluctuations  of  Phosphorus,  Sugar  ami  Starch  Content  of 
T rachypogon  plumosus.  Series  II. 

(Results  expressed  as  percentages  of  combustible  dry  matter.) 


Phosphoric  Oxide. 

Total  Sugars. 

^ 

Starch. 

Date. 

Shoots. 

Roots. 

Roots. 

Roots. 

0 

0 

PNK 

PN3K 

PNK 

PN3K 

1/4/36 

0-  141 

0- 145 

3-69 

3-17 

0-91 

0-49 

29/4/36 

— 

— 

4-43 

0-91 

30/5/36 

0 064 

0-164 

3-98 



0-47 

8/7/36 

— 

- 

5-82 

' 5 -30 

0-51 

1-02 

15/8/36 

0 • 049 

0-214 

4-98 

5-05 

0-25 

0-38 

13/11/36 

0-149 

0-140 

3-80 

2-13 

0-26 

0-48 

15/1/37 

0-136 

0-099 
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lation  of  sugars  and  possibly  other  materials  ; the  generally  low  values 
of  starch,  which  never  appreciably  exceed  1%,  indicate,  however,  again 
that  in  Trachypogon  roots  not  starch  but  sugars  are  important  as  storage 
materials,  the  latter  reaching  values  between  5 and  6%. 

The  chemical  changes  in  the  shoots  are  practically  the  converse  of 
those -in  the  roots  ; nitrogen  as  well  as  phosphorus  decrease  in  percentage 
during  autumn,  reach  the  lowest  point  in  mid-winter,  and  rise  again  in 
spring,  with  maxima  in  November  or  December  : after  this  time  a rapid 
decrease  occurs.  The  increase  of  nitrogen  and  phosphorus  in  the  shoots 
after  mid- winter  is  due  to  new  growth,  but  also  to  the  simultaneous 
loss  of  old  stems  and  leaves  through  wind  breakage.  If  this  old  growth 
had  been  removed,  say,  in  mid-winter,  the  maximal  values  woxild  have 
occurred  in  early  spring,  since  yoxing  leaves  are  always  richest  in  nitrogen 
and  mineral  elements. 

Fertilizer  treatment  has  also  in  this  series  in  general  increased  the 
nitrogen  content  of  shoots  and  roots,  thoxigh  the  differences  are  more 
significant  in  the  roots. 

CONCLUSIONS. 

A decrease  of  the  percentages  of  nitrogen  and  mineral  elements  in 
the  herbage  u'ith  the  advancing  season  has  been  reported  by  a large 
number  of  workers,  in  South  Africa  by  Taylor  (1922  and  1931),  Theiler 
and  associates  (1924),  Staples  and  Taylor  (1929),  Bews  and  Bayer  (1931), 
Henrici  (1932  and  1935)  and  Hall,  Meredith  and  Murray  (1937).  When 
the  total  amounts  of  nitrogen  and  mineral  elements  present  in  the  shoots 
of  one  plant  or  in  the  herbage  per  unit  area  are  calculated,  it  is  shown 
that  absorption  actually  continues  over  the  greater  part  of  the  season. 
The  decrease  of  the  percentages  of  nitrogen  and  mineral  elements  during 
this  part  of  the  season  is  merely  due  to  the  fact  that  growth  and  accumu- 
lation of  carbohydrates  proceed  at  a faster  rate  than  absorption.  Cal- 
culations carried  out  by  the  Avriter  (Weinmann,  1938)  have,  however, 
shown  that  actual  losses  of  total  amounts  of  these  substances  do  occur 
at  the  end  of  the  growing  season,  that  is  at  the  time  when  the  percentages 
of  the  same  substances  begin  to  increase  in  the  roots.  Moreover,  when 
grasses,  grown  in  pots  under  controlled  conditions  and  harvested  at 
different  stages  of  maturity,  are  analysed,  the  aihounts  of  carbohydrates, 
nitrogen  and  mineral  elements  lost  from  the  shoots  during  maturation, 
are  largely  recovered  in  the  roots  (Richardson,  Trumble  and  Shapter, 
1932  and  Weinmann,  1940). 

All  the.se  facts  indicate  that  the  seasonal  cltauges  in  the  chemical 
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composition  of  roots,  as  here  reported,  are  mainly  due  to  translocation 
and  storage.  Like  in  many  other  herbaceous  plants,  spring  growth  in 
these  grasses  is  associated  with  the  translocation  of  organic  reserves 
and  mineral  elements  from  the  roots  to  the  shoots,  whilst  towards  the 
end  of  the  growing  season,  more  particularly  after  flowering  and  during 
maturation,  organic  reserves  elaborated  in  excess  and  mineral  elements, 
which  are  not  required  any  more  for  functional  purposes  in  the  shoots, 
are  translocated  from  the  shoots  to  the  roots  where  they  are  stored  during 
winter. 


SUMMARY. 

Root  samples  of  Trachypogon  plumosus,  T ristachya  hispida  and 
Digitaria  tricholaenoides,  collected  at  different  times  of  the  season  from 
three  camps  receiving  different  fertilizer  treatment,  were  chemically 
analysed. 

Nitrogen,  phosphorus  and  total  sugars  decreased  in  percentage  in 
the  roots  of  all  three  species  in  spring  and  early  summer,  and  increased 
in  autumn,  reaching  a maximum  in  mid-winter. 

Starch  was  present  only  in  small  quantities  in  the  roots  of  Trachy- 
pogon  plumosus  and  Digitaria  tricholaenoides,  but  occurred  in  larger 
amounts  in  the  roots  of  Tristachya  hispida,  where  its  percentage  likewise 
increased  in  autumn  and  winter,  reaching  highest  values  in  the  roots  from 
well  fertilized  camps. 

Fertilizer  treatment  also  increased  the  nitrogen  and  phosphorus 
content  of  the  roots,  but  did  not  appreciably  affect  their  sugar  content. 

The  conclusion  is  drawn  that  the  seasonal  chemical  changes  observed 
are  mainly  due  to  translocation  from  shoots  to  roots  and  vice  versa  : 
organic  reserves  and  mineral  elements  are  translocated  in  autumn  and 
winter  from  the  shoots  to  the  roots,  where  they  are  stored,  to  be  drawn 
upon  in  the  following  spring  for  the  production  of  new  top  growth. 
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THE  GENUS  DILATRIS  BERG. 

WITH  THE  DESCRIPTION  OF  A NEW  SPECIES. 

By  W.  F.  Barker. 

(With  Plates  XVI  and  XVII.) 

Several  years  ago  while  making  an  examination  of  two  mauve-flowered 
specimens  of  Dilatris  collected  on  the  Cape  Peninsula,  Mr.  N.  S.  Pillans 
pointed  out  certain  differences  between  them  which  seemed  to  indicate 
that  they  were  specifically  distinct.  This  stimulated  my  interest  in  the 
genus,  for  Baker  includes  D.  corymbosa  Berg,  as  the  only  species  with 
mauve  flowers  in  his  “ Flora  Capensis.”  On  making  further  examinations 
of  numerous  herbarium  collections,  I found  yet  a third  species  was  included 
in  them  under  that  name.  It  was  found  too  that  one  of  these  plants 
had  been  previously  described,  and  that  there  exists  what  seems  to  be 
a good  description  of  a fourth  species.  With  so  much  confusion  it 
seemed  advisable  to  undertake  a revision  of  the  genus  at  the  earliest 
possible  date.  Unfortunately  owing  to  War  conditions  Thunberg’s 
specimens  at  the  Linnean  Herbarium  have  not  been  available  for  examina- 
tion and  on  enquiry  at  Uppsala  it  was  found  that  all  the  specimens 
of  the  genus  were  missing  from  the  collection  and  could  not  be  traced. 
However,  sufficient  data  have  been  accumulated  to  produce  the  following 
account  which  will  bridge  the  gap  until  all  the  material  can  become 
available. 

History  of  the  Genus. 

The  earliest  record  of  the  genus  Dilatris  is  to  be  found  in  ‘‘Bergius 
Flora  Capensis,”  p.  9,  t.  3,  fig.  5 (1767).  Here  he  includes  a figure  of 
an  inflorescence  without  basal  leaves.  I have  not  been  able  to  trace  the 
specimen  from  which  the  plate  was  made,  but  apparently  it  was  incom- 
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plete  as  the  basal  leaves  are  not  mentioned  in  the  description.  From 
the  data  available  it  is  possible  to  decide  that  his  plant  was  the  very 
hirsute,  large-flowered  plant  which  occurs  on  the  Cape  Peninsula. 

In  1767  shortly  after  Bergius  had  published  his  account  of  the  genus 
Linnaeus  published  a description  in  his  “ Mantissa  Plantarum  Prima  ” 
under  the  name  of  Ixia  hirsuta  which  agrees  with  Bergius’  description  of 
D.  corymbosa  and  in  1771  in  his  “ Mantissa  Plantarum  Alt^'a  ” he  quotes 
Berg.  Cap.  9,  t.  3,  f.  5 as  being  synonymous  with  his  specimen,  but  there  is 
a slight  discrepancy  as  he  describes  the  anthers  as  being  equal.  Unfortu- 
nately the  specimen  has  been  inaccessible  and  it  was  not  possible  to  check 
this  statement  and  for  the  time  being  it  must  therefore  be  presumed 
that  the  two  species  are  synonymous. 

A year  later  Burmann  described  Ixia  umbellata  in  his  “Prod. 
Cap.”  p.  2.  This  description  except  for  a few  minor  changes  agrees  in 
actual  wording  with  that  of  Ixia  hirsuta  Linn,  and  it  therefore  appears 
that  Burmann  was  describing  the  same  plant  under  a new  speciflc  name. 

Linnaeus  transferred  the  plant  in  1774  in  his  “ Syst.  Veg.  ed.  13  ” 
to  the  genus  Wachendorfia  calling  it  W.  umbellata  and  in  1781  Linn.  f. 
transferred  it  once  more  calling  it  Dilatris  umbellata.  He  also  described 
two  additional  species ; D.  viscosa,  a very  distinct  plant  with  the  whole 
inflorescence  covered  with  viscid  glandular  hairs  and  with  dull  orange 
linear-lanceolate  perianth-segments,  and  D.  paniculata,  based  on  a plant 
collected  by  Thunberg  at  Saldanha  Bay,  the  description  of  which  has 
not  been  matched  with  any  more  recently  collected  plant,  duel  in  his 
“ Plantae  Thunbergianae  ” cites  Linn.  f.  ’s  type  specimen  of  D.  paniculata 
as  being  in  the  Herbarium  at  Uppsala,  but  on  making  enquiries  recently 
it  was  found  to  be  missing  from  the  collection  and  eannot  be  traced, 
therefore  it  is  best  to  consider  it  for  the  present  as  a little  known  species. 

Lamarck  in  his  Encycl.  2.  p.  281  (1786)  recognised  flve  species,  adding 
two  new  ones  to  tliose  of  Linn.  f.  The  type  specimen  of  D.  ixioides 
Lam.  is  preserved  in  the  Paris  Herbarium  and  was  examined  in  1939 
by  Professor  R.  H.  Compton.  It  was  found  to  agree  with  a plant  which 
occurs  abundantly  on  some  mountain  slopes  on  the  mainland.  It  is 
easily  distinguished  by  its  long  exserted  stamens,  a character  in  which 
it  differs  from  all  the  other  mauve-flowered  species.  As  this  is  the  earliest 
description  of  the  plant  it  must  be  accepted  as  the  correct  name  for  the 
species  (assuming  that  it  is  not  identical  with  D.  paniculata,  see  p.  160) 
Lamarck’s  fifth  species,  D.  hexandra,  has  since  been  transferred  to  the 
genus  Lanaria. 

Thunberg  in  his  “ Prod.  p.  10  ” (1794)  and  Willd.  in  the  Sp.  PI.  1 
p.  247  (1798),  both  list  the  three  earliest  species  only  but  give  the  type 
plant  its  correct  specific  name. 


MAP  ILLUSTRATING  THE  DISTRIBUTION 
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In  1 805  Persoon  in  his  “ Syn.  PI.  1,  p.  54,”  came  nearest  to  the  present 
conception  of  the  genus.  For  with  the  exception  of.  D.  Heritiera  which 
is  now  included  in  the  genus  Lanaria,  he  recognised  four  species  D. 
corynibosa  Berg.,  D.  ixioides  Lahi.,  D.  viscosa  L.f.  and  D.  paniculata  L.f. 
His  excellent  work  was  completely  overlooked  both  by  Vahl  in  “ Enum. 
11,  p.  161  ” (1806)  and  by  Baker  in  his  “ Flora  Cap.  Vol.  VI  (1896-97). 

No  description  has  been’  found  to  correspond  with  the  third  of  the 
mauve-flowered  species  formerly  included  in  D.  corymhosa  Berg.  I there- 
fore propose  to  call  it  D.  Pillansii. 

Dtstkibution. 

The  genus  Dilatris  is  endemic  to  South  Africa  and  occurs  on  the  moun- 
tain ranges  of  the  South  Western  Cape.  The  biggest  number  of  species  is 
concentrated  in  the  extreme  South-Western  corner,  the  three  species 
D.  corymbosa,  D.  Pillansii  and  D.  viscosa  occurring  in  the  Cape 
Peninsula.  Of  these  D.  corymbosa  seems  to  be  confined  almost 
exclusively  to  the  Peninsula  as  the  only  two  records  of  its  discovery 
outside  are  somewhat  doubtful.  On  the  other  hand  D.  ixioides,  the 
fourth  and  most  widely  distributed  of  all  the  species,  is  not  definitely 
known  to  occur  on  the  Peninsula,  but  extends  from  Nieuwoudtville 
in  the  North-Western,  to  Stellenbosch  in  the  South-West  and  eastwards 
as  far  as  George. 

D.  viscosa,  the  only  dull-orange  flowered  species,  is  found  on  plateaux 
in  marshy  ground  and  on  slopes  high  up  which  catch  the  South-East 
cloud.  The  other  species  usually  favour  steep  well-drained  slopes, 
occasional  plants  occurring  on  the  flats  below. 

Features  of  the  Genus. 

All  the  species  of  Dilatris  are  perennial,  having  a reddish  woody 
root-stock  and  very  short  closely-set  branches  covered  with  distichous 
glabrous  linear  to  linear- oblong  leaves,  forming  tufts.  The  peduncle 
which  is  pubescent  is  usually  raised  well  above  the  leaves  and  has  a few 
amplexicaul  lanceolate  bracts.  The  branches  of  the  inflorescence  are 
short,  usually  bifid  and  more  or  less  equal  in  length.  In  some  species 
they  are  arranged  at  intervals  in  the  upper  third  of  the  peduncle  forming 
a panicle  as  in  D.  viscosa.  and  D.  ixioides  (Plate  XVII , Figs.  5 — 8) ; in 
others  the  l)ranches  arise  from  the  extreme  summit  of  tlie  peduncle 
forming  a pseudo-umbel  as  in  D.  corymosa  and  D.  Pillansii.  (Plate 
XVI,  Figs.  1—4.) 
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The  flowers  are  arranged  on  the  branches  in  a helicoid  manner  as 
in  the  Boraginaceae,  the  lowest  one  maturing  first  and  the  branches 
straightening  out  as  the  successive  flowers  open.  The  final  stage  is 
well  illustrated  in  Plate  XVI,  Fig.  2.  The  size  of  the  flowers  varies  some- 
what in  each  species  but  specific  characters  siich  as  the  relative  length 
of  the  filaments  and  size  of  the  anthers  are  constant.  The  perianth- 
segments  are  sub-equal,  the  outer  being  slightly  narrower  and  more  hairy. 

In  all  the  specimens  which  I have  examined  I have  found  two  stamens 
with  longer  filaments  and  smaller  anthers  than  the  third,  but  there 
seems  to  have  been  a difference  of  opinion  on  this  point  among  the  various 
workers  on  the  genus.  Dr.  R.  Marloth  in  “ The  Flora  of  South  Africa,” 
Vol.  IV,  p.  109,  describes  the  two  anthers  as  being  larger  than  the  third, 
but  this  appears  to  be  an  error  as  in  his  illustration  on  Plate  30  of  the 
plant  now  known  as  D.  Pillansii  the  one  large  and  two  small  anthers 
are  clearly  shown.  Smith  in  his  “ Exotic  Botany  ” I,  p.  29,  says  ; “ The 
name  Dilatris,  given  by  Bergius  from  Sic  and  A.axpic  expressive  of  two 
servants  or  attendants,  seems  to  imply  that  two  of  the  stamens  are  imper- 
fect or  of  less  importance  than  the  third,  probably  because  he  found  the 
latter  had  a larger  anther  but  we  find  all  three  perfect.”  This  statement 
by  Smith  is  borne  out  by  the  illustration  he  produces  of  a plant  which 
appears  to  be  an  abnormal  form  of  D.  ixioides  and  this  may  explain 
the  unusual  character  of  the  stamens.  Linnaeus  too  describes  D.  hirsuta 
as  having  equal  stamens  but  if  it  is  synonymous  with  D corymbosa  this 
is  not  so,  as  Bergius  describes  the  third  stamen  of  his  plant  as  having 
a shorter  fi'ament  and  larger  anther  than  the  rest. 

The  style  in  Dilatris  is  slender  and  eventually  becomes  as  long  as 
or  a little  longer  than  the  stamens.  The  stigma  is  minute.  The  ovary 
is  three  chambered  and  the  ovules  solitary  in  each  cell,  the  placentation 
being  axile.  The  seeds  are  oblong  and  flat  as  in  D.  viscosa  or  round 
with  concave  upper  and  convex  lower  surfaces. 

The  seed  dispersal  is  effected  in  two  distinct  ways.  In  D.  viscosa 
where  the  perianth-segments  are  narrow,  although  they  persist,  they 
are  of  no  further  use  to  the  plant.  The  capsule  opens  from  the  apex 
down  the  junction  of  the  carpels  to  about  half-way  and  the  outer  carpel 
walls  spread  apart  leaving  the  central  column  free  at  the  apex.  It  is 
usual  for  the  single  ovule  in  each  cell  to  mature,  the  seeds  which  are  oblong 
and  flat  become  detached  and  are  apparently  shaken  out  of  the  capsule 
which  remains  erect.  (See  Fig.  4,  nos.  10 — 16.) 

In  the  species  with  broad  perianth-segments  they  become  papery 
and  aid  in  the  dispersal  of  the  seeds  by  acting  as  a parachute.  It  is 
usual  for  one  carpel  only  to  develop,  the  rest  becoming  abortive,  but  occa- 
sionally two  or  even  three  have  been  found  to  mature.  The  ovule  which 
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is  round  or  oblong  enlarges  so  as  to  fill  the  entire  cavity  of  the  carpel 
and  is  clasped  by  a flange  which  projects  inwards  round  the  entire 
edge  of  each  carpel.  The  carpel-wall  containing  the  ripe  seed  thus  held 
in  place  by  the  flange  begins  to  separate  from  the  receptacle,  starting  at 
the  base  and  continuing  upwards,  until  it  finally  breaks  away  completely 
with  the  perianth  attached  to  the  apex,  thus  forming  a mechanism 
suitable  for  dispersal  by  wind.  (See  Fig.  2,  nos.  11 — 16.)  If  two  or 

three  carpels  develop  they  all  remain  attached  to  the  perianth  and  are 
dispersed  at  the  same  time. 

Dilatris  viscosa  with  its  distinct  method  of  seed  dispersal,  its  dull- 
orange  lanceolate  perianth-segments  and  the  reddish  viscid-glandulat 
pubescence  on  its  inflorescence,  differs  to  such  a marked  degree  from  the 
other  well-known  species,  that  it  might  be  considered  worthy  of  generic 
rank.  But  it  is  not  possible  to  separate  the  species  satisfactorily  for  two 
reasons.  Firstly,  because  the  little-known  D.  paniculata  described  as 
having  an  inflorescence  covered  with  viscid-glandular  hairs  and  as  having 
mauve  lanceolate  perianth-segments  appears  to  be  the  connecting  link 
between  the  two  sections  and,  secondly,  because  the  stamens  show  a 
common  character  which  is  peculiar  to  the  genus. 

Description  of  the  Genus. 

Perennials  with  a reddish  woody  root-stock  and  rigid  distichous  basal 
leaves.  Peduncle  elongate,  with  a few  reduced  cauline  leaves.  Flowers 
numerous,  arranged  in  a racemose,  corymbose  or  pseudo-umbellate 
panicle.  Perianth  cut  down  to  the  ovary  ; segments  6,  subequal,  per- 
sistent. Stamens  three,  unequal,  one  shorter  than  the  rest  with  a larger 
anther  differing  in  colour  ; all  versatile  ; dehiscence  longitudinal  ; fila- 
ments filiform,  attached  to  the  base  of  the  inner  segments.  Ovary 
globose,  inferior,  3 celled,  ovules  solitary  in  each  cell ; style  filiform, 
stigma  minute.  Capsule  septicidal  or  septifragal.  Seeds  discoid,  flat 
or  convex  below  and  concave  above. 

Key  to  the  Species. 


A.  Inflorescence  viscid.  Flowers  dull  orange-  or  mauve-yellow. 

Capsule  septicidal,  dehiscing  from  above  ; seeds  free  or  capsule 
unknown. 

B.  Flowers  dull  orange,  perianth  segments  linear-lanceolate, 

stamens  exserted,  capsule  septicidal,  seeds  free  . . . . 5.  viscosa. 

BB.  Flowers  mauve-yellow,  perianth -segments  lanceolate, 

stamens  half  as  long  as  perianth.  Capsule  unknown..  4.  paniculat 
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AA.  Inflorescence  not  viscid.  Flowers  mauve.  Capsule  septifragal 
dehiscing  from  below  ; seeds  enclosed  in  wall  of  carpel  and 
attached  to  persistent  perianth. 

C.  Stamens  included  or  just  manifest. 

D.  Perianth-seguients  ovate -lanceolate  sub -acute  ; 
longest  stamens  equalling  perianth,  third  anther 
much  the  largest  . . . . . . . . . . 1.  corymbosa. 

DD.  Perianth  segments  oblong-ovate  obtuse,  stamens 
much  shorter  than  perianth  ; third  anther  only 
slightly  larger  than  others  . . . . . . . . 2.  Pillansn. 

CC.  Stamens  well  exserted,  third  anther  very  large  . . . . 3.  ixioides. 

Description  of  Species. 

1.  Dilatris  corymbosa  Berg.  Basal  leaves  linear-oblong,  up  to  30  cm. 
long  and  5 — 6 mm.  broad.  Inflorescence  hirsute,  with  the  branches  all 
more  or  less  the  same  length  and  arising  from  the  top  of  the  peduncle 
forming  a pseudo-umbel.  Perianth-segments  mauve,  ovate-lanceolate, 
sub-acute,  up  to  13  mm.  long  and  6 mm.  broad,  very  hirsute  on  the 
outside,  erect  near  the  base,  spreading  and  convex  on  the  lower  side 
in  the  upper  two-thirds,  with  a few  large  dark  glands  at  the  extreme 
apex.  The  two  long  stamens  about  equal  to  the  perianth-segments, 
anthers  small,  the  third  stamen  a little  shorter,  with  the  anther  twice  as 
long  and  wide  as  the  others.  Ovary  globose,  very  hirsute.  Style 
finally  about  as  long  as  the  longest  stamens.  Capsule  septifragal,  4-1 
mm.  diam.  Seeds  round,  4 mm.  diam. 

Dilatris  corymbosa  Berg.  Cap.  9,  t.  3,  fig.  5 (Sept.  1767)  ; Ixia  hirsuta 

L.  Mant.  Prima  p.  27  (Nov.  1767)  ; Ixia  umhellata  Burm.  Prod.  Cap.  p.  2 

(1768)  ; Ixia  hirsuta  L.  Mant.  Altera  p.  320  (1771)  ; Linn.  Mant.  PI. 
Altera  p.  511  (1771);  Wachendorfla  umbellata  L.f.  Syst.  Veg.  ed.  13  p.  80 
(1774)  ; Dilatris  umbellata  L.f.  Suppl.  PI.  (1781)  ; Linn.  Syst.  Veg. 
ed.  14  p.  93  (1784)  ; Lam.  Encycl.  2 p.  281  (1786)  ; Lam.  III.  p.  126 
(1791)  ; Dilatris  corymbosa  Thunb.  Prod.  10  (1794)  ; Dilatris  umbellata 
L.  Syst.  Veg.  ed.  15  p.  95  (1797)  ; Dilatris  corymbosa  Willd.  Sp.  PI.  p. 
247  (1798)  ; Persoon  Syn.  PL  I p.  54  (1805)  ; Dilatris  umbellata  Vahl. 
Enum.  II  p.  161  (1806)  excluding  D.  ixioides  ; Linn.  Syst.  Veg.  ed.  15 
Roem  et  Schultes  p.  483  (1817)  excluding  D.  ixioides  ; D.  corymbosa 
Thunb.  Flor.  Cap.  ed.  I.  p.  257  (1818);  ed.  II  p.  66  (1823)  ; Baker 

in  Flora  Cap.  Vol.  VI  p.  3 (1896-97),  excluding  references  to  Smith’s  Exotic 
Bot.  1.29  t.  16  and  Lam.  III.  Gen.  127. 

Habitat.  Plateaux  and  mountain  slopes  and  occasionally  on  flats. 

Flowering  season.  August  to  January. 

Distribution.  Cape  Province.  Cape  Peninsula  : Table  Mtn.,  H. 
Bolus  (AM.)  ! Camps  Bay,  Pappe  (Kew) ! Prior  (Kew  & NHP.)  ! Marloth 
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36P  (NHP.)  ! Flats  near  Constairtia,  Jameson  (Kew)  ! South  slopes  of 
Constantiaberg,  Salter  7596b  (NBG.)  ! Muizenberg,  Ouihrie  1441  (GH.)  ! 
Muizenberg  Plateau,  Kensit  (GH.)  ! Pillans  3702  (PH.)  ! Muizenberg 
Mtn.  near  Kalk  Bay,  Bolus  3314  (BH.)  ! Simonstown,  Ryder  151  (Kew)  ! 
Near  Naval  Station  Klaver  Valley,  Salter  7831a  (NBG.)  ! Klaver  Valley, 


Fig.  1.  Dilatris  corymhosa,  Berg.  1.  Flower,  side  view  X 2^.  2.  Flower,  front  view 
X 2h  3.  Outer  perianth -segment,  outer  view  X 2J.  4.  Inner  perianth-segment, 
outer  view  x 2 J.  5.  Long  stamen  x 2^.  6.  Short  stamen  X 2^.  7.  Style  X 2^. 
8.  Anther  of  short  stamen,  front  view  x 5.  9.  Anther  of  short  stamen,  back 

view  X 5.  10.  Anther  of  long  stamen  x 5.  11.  Old  perianth  with  carpel  attached 
containing  the  seed  X 2^.  12.  Receptacle  from  which  carpel  has  become 

detached  x 2^.  13.  Inner  view  of  unripe  seed  X 2J.  14.  Outer  view  of  unripe 
■seed  X 2^.  15.  Transverse  section  of  unripe  seed  X 2J.  (Salter  7831a.)  Del. 
W.  F.  Barker. 


Salter  7948b  (NBG.)  ! Klaver  Vley,  W alley  Dod  1979  (Kew)  ! Plains 
South-West  of  Smitswinkel  Bay,  Pillans  (PH.)  ! North-West  of  Pauls 

^ 361  Marloth  has  duplicated  this  number  for  a specimen  of  D.  ixioides  Lam. 
(NHP.). 
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Berg,  Pillans  4589  (PH.)  ! Somerset  West  : Sir  Lowry’s  Pass,  MacOwan 
196H  (SAM.,  AM.,  Kew,  & BM.)  ! Tulbagh  : Nieuwekloof,  MacOwan 
304P  (NHP.)  ! Without  Locality  ; Zeyher  (BH.  22580)  ! Zeyher 
(SAM.  25158)  ! Prom.  B.  Spei,  Masson‘S  (BM.)  ! 

2.  Dilatris  Pillansii,  Barker,  sp.n. ; 

Folia  basalia  long,  ad  30  cm.,  lat.  3-5  mm.  Inflorescentia  pseudo- 
umbeUata.  Perianthii  segmenta  lilacina,  pubescentia,  subaequalia  ovata, 
obtusa,  basi  deflexa,  long,  ad  10  mm.,  lat.  6 mm.  Filamenta  quam 
perianthium  distincte  breviora,  tertium  altera  longitudine  dimidium, 
anthera  parum  grandiore. 

Basal  leaves  linear,  up  to  30  cm.  long  and  3 — 5 mm.  broad,  usually 
narrow.  Inflorescence  pubescent,  with  the  branches  all  more  or  less  the  same 
length  and  arising  from  the  top  of  the  peduncle  forming  a pseudo- 
umbel. Perianth-segments  mauve,  ovate,  obtuse,  up  to  10  mm.  long  and 
6 mm.  broad,  pubescent  on  the  outside,  deflexed  at  the  base,  deeply 
convex  on  the  lower  side,  suberect  with  small  scattered  black  glands  at 
the  apex.  The  two  long  stamens  distinctly  shorter  than  the  perianth, 
anthers  small ; the  third  stamen  about  half  as  long  as  the  rest  with  its 
anther  14  times  as  long  and  wide  as  those  of  the  others.  Ovary  depressed, 
globose,  pubescent.  Style  finally  as  long  as  the  longest  stamens.  Capsule 
septifragal,  about  -5  cm.  diam.  Seeds  round  -4  cm.  diam.,  convex 
outside  eon  cave  inside. 

Illustrated  in  Marloth’s  “ Flora  of  S.  Afr.,”  Vol.  IV  t.31  (1915),  in 
“A  Second  Book  of  South  African  Flowers,”  by  Barclay,  Bolus  & 
Steer,  p.  131  and  in  Nature  Notes  No.  58  under  the  name  of  D. 
corymbosa  Berg. 

Habitat.  Mountain  slopes,  plateaux  and  occasionally  on  flats. 

Flowering  season.  August — January. 

Distribution.  Cape  Province.  Cape  Peninsula  : Camps  Bay, 

Burchell  323  (Kew)  ! Kenilworth,  H.  Bolus  7288  (BH.)  ! Kenilworth 
Race  Course,  N.  S.  Pillans  (PH.)  ! Near  Skoorsteen  Kop,  Salter  7956a 
(NBG.)  ! Steenberg  Plateau,  Salter  7938  (NBG.)  ! Constantiaberg, 
Salter  (NBG.)  ! Retreat,  Mrs.  Burton’s  garden,  Pole- Evans  (NHP. 
11844)  ! Common  on  the  Plateau  of  the  Muizenberg,  Pillans  3701  {type 
in  BH.)  ! Plateau  near  Muizenberg,  Moss  5606  (BM.)  ! Simonsberg, 

^ 1961.  There  is  a mixed  gathering  on  the  Kew  sheet  of  this  number;  the 
specimen  without  a number  is  D.  Pillansii  Barker. 

® 3041.  This  number  has  been  duplicated.  A sheet  in  the  S.A.  Museum  25156 
is  D.  Pillansii  Barker. 

■*  There  are  two  Masson  sheets  in  the  British  Museum,  the  one  marked  Prom. 
B.  Spei  is  a mixed  sheet  with  D.  corymbosa  Berg,  and  D.  Pillansii  Barker,  the  other 
marked  Prom.  C.  Spei  is  D.  ixioides  Lam. 
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Salter  327/18  (BM.)  ! Jameson  (Kew)  ! Simonsbaj'-,  Wright  (Kew), 
McGiUivray  472  & 176  (Kew)  ! Klaver  Vley,  Wolley  Dod  1979  (BM.)  ! 
Klaver  Valley  near  sanatorium,  Salter  7832  (BH.)  ! Salter  7831  & 7948a 
(NBG.)  ! Patreis  Vlei,  Salter  7880  (NBG.)  ! Modderdam  West  of  Klaas- 
jagersberg,  Salter  7902  (NBG.  & BH.)  ! Lewis  (SAM.  53728)  ! Near 
Wolvekop,  Salter  7900  (BH.  & NBG.)  ! Smitswinkel,  Com'pton  8107 
(NBG.) ! Uncommon  on  low  hills  North-West  of  Paulsberg,  V.  S.  Pillans 
(PH.)!  Frequent  on  dry  slopes  South  base  of  Paulsberg,  N.  S.  Pillans 


Fig.  2.  Dilatris  Pillansii,  Barker.  1.  Flower,  side  view  X 2J.  2.  Flower,  front 

view  X 2^.  3.  Outer  perianth-segment,  outer  view  X 2^.  4.  Inner  perianth- 
segment,  outer  view  X 2^.  6.  Long  stamen  x 2^.  6.  Short  stamen  x 2^. 

7.  Style  X 2^.  8.  Anther  of  short  stamen,  front  view  x 5.  9.  Anther  of  short 
stamen,  back  view  x 5.  10.  Anther  of  long  stamen,  front  view  x 5.  11.  Old 
perianth  with  carpel  attached  containing  the  seed  X 2^.  12.  Receptacle  from 
which  carpel  has  become  detached  X 2^.  13.  Inner  view  of  ripe  seed  x 2^. 
14.  Outer  view  of  ripe  seed  x 2^.  15.  Transverse  section  of  ripe  seed  X 2|. 
16.  Transverse  section  through  capsule  x 10.  {Compton  8107  and  Salter.) 
Del.  W.  F.  Barker. 


(PH.)  ! Flats  West  of  Paulsberg,  Salter  4161  (Kew)  ! Salter  8289  (NBG.)  ! 
Cape  Flats,  Guthrie  1286  (GH.)  ! Pajjpe  (Kew)  ! Cape  plains  and  South- 
East  Coast,  Bowie  (BM.)l  Tulbagh:  Nieuwekloof  Mtns.,  MacOwan 
3041'''  (SAM.  25156)  ! Worcester  : (AM.)  ! Paarl  : French  Hoek, 
Phillips  (SAM.  8498)  ! Somerset  West  ; Near  Grietjesgat  at  foot  of 
Hottentots  Holland,  H.  Bolus  (BH.)  1 Hottentots  Holland  (BH.)  ! 


**  3041.  This  number  has  been  duplicated.  A,  sheet  in  the  Nat.  Herb.  Pretoria 
is  D.  corijmbo.m  Berg. 
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Sir  Lowry’s  Pass,  H.  Bolus  (AM.  & BH.)  ! MacOwan  1961®  (SAM.  6417 
& Kew)  ! Caledon  : Viljoens  Pass,  Rogers  28989  (AM.  & Kew)  ! Salter 
4029  (Kew)  ! Mountains  South  of  Gordons  Bay,  Marloth  10,  004  (NHP.)  ! 
Hangklip,  N.  S.  Pillans  8507  (BH.)  ! Palmiet  River,  Cohen  (NBG.)  ! 
Grabouw,  N.  8.  Pillans  il  98  (Kew  & BH.)!  Haasvlakte  Forest  Reserve, 
Houw  Hoek  Mtn.,  Hubbard  178  (BH.)  ! Galpin  4639  (NHP.)  ! Zeyher 
4097  (SAM.  25159)  ! Houw  Hoek  Forest  Reserve,  Forest  Officer  Tokai 
(BH.)!  Bredasdorp:  Bredasdorp  Flower  Show,  P.  Barnesl  Bredas- 
dorp,  Galpin  11322  (Kew  & NHP.)  ! Brandfontein  South  slope  of  Zoeta- 
nysberg  near  Wolvekop,  Smith  4985  (NHP.)  ! Potteberg,  Pillans  9329 
(BH)!  No  Locality:  C.B.S.,  Thom  772  & 948  (Kew)!  Wallich  (BM. 
& Kew)!  Hexh  Harvey  863'^  (Kew  & BM.)!  “Cape,”  Drege^  (Kew)! 
Prom.  B.  Spei.  Masson^  (BM.)  ! 429  (Kew)  ! Cape  (Kew)  ! Flats, 
Wallich  150  (BM.)  ! Lehmann  (BM.)  ! Runicky  (BM.)  ! Bet.  Cape 
Town  and  George  Rogers  (BM.)  ! 

D.  Pillansii  Barker  and  D.  corymbosa  Berg,  both  occur  on  the  Cape 
Peninsula  and  resemble  one  another  in  the  colour  of  the  flowers  and 
general  habit,  but  on  closer  examination  they  can  easily  be  distinguished. 
The  latter  is  a more  robust  plant  with  broader  leaves,  more  hirsute 
inflorescence  with  larger  flowers  with  narrower  less  concave  segments, 
and  longer  stamens.  (See  Plate  XVI,  Figs.  1 and  2.)  It  is  an  interesting 
fact  that  although  it  is  the  type  species  of  the  genus  it  appears  to  be  less 
common  than  the  hitherto  undescribed  D.  Pillansii  and  has  been  less 
frecjuently  collected.  This  is  probably  due  to  the  fact  that  it  is  not  so 
widely  distributed,  being  conflned  almost  entirely  to  the  Peninsula 
while  D.  Pillansii  occurs  both  on  the  Peninsula  and  on  the  mainland 
as  far  off  as  Tulbagh,  Worcester  and  Bredasdorp. 

3.  Dilatris  ixioides,  Lam.  Basal  leaves  linear,  up  to  30  cm.  long  but 
usually  shorter,  and  up  to  4 mm.  broad  but  usually  about  2 mm.  broad. 
Inflorescence  pubescent,  with  the  branches  all  more  or  less  the  same  length, 
usually  arranged  at  intervals  in  the  upper  third  of  the  peduncle  forming 
a racemose  panicle,  though  occasionally  the  branches  are  congested 

® 1961.  There  is  a mixed  gathering  on  the  Kew  sheet  of  this  number,  the 
specimen  marked  1961  is  D.  corymbosa  Berg.,  the  one  without  a number  is  D. 
Pillansii  Barker. 

~ 863.  There  is  a mixed  gathering  on  the  sheet  of  this  number  at  Kew.  The 
rihgt-hand  specimen  is  D.  ixioides  Lam.,  the  one  on  the  left-hand  is  D.  Pillansii 
Barker. 

® There  is  a mixed  gathering  on  the  Drege  sheet  at  Kew.  The  specimen  marked 
“ Cape  ” is  D.  Pillansii  Barker,  the  other  is  D.  ixioides  Lam. 

® There  are  two  Masson  sheets  in  the  British  Museum,  the  one  marked  Prom. 
B.  Spei.  is  a mixed  sheet  with  D.  corymbosa  Berg,  and  D.  Pillansii  Barker,  the  other 
marked  Prom.  C.  Spei.  is  D.  ixioides  Lam. 
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at  the  top  of  the  peduncle  forming  a corymbose  panicle.  Perianth- 
segments  pale  mauve,  ovate,  sparsely  pubescent  ; 7 — -10  mm.  long  with 
two  or  three  black  glands  at  the  apex  ; the  outer  4 mm.  broad  usually 
narrower,  more  acute  and  more  pubescent  than  the  inner.  Stamens 
distinctly  exserted,  the  two  long  ones  up  to  16  mm.  long,  anthers  small  ; 
the 'third  stamen  half  as  long  as  the  rest  with  a large  arcuate  anther 
4 mm.  long.  Ovary  globose  pubescent.  Style  finally  as  long  as  the  stamens. 
Capsule  septifragal,  about  5 mm.  diam.  Seeds  round,  4-5  mm.  diam. 


Fig.  3.  Dilatris  ixioides,  Lam.  1.  Flower,  side  view  X 2J.  2.  Flower,  front  view 
X 2^.  3.  Outer  perianth-segment,  outer  view  X 2^.  4.  Inner  perianth-segment 
outer  view  X 2|.  5.  Long  stamen  x 2J.  6.  Short  stamen  x 2^.  7.  Style  x 
2J.  8.  Anther  of  short  stamen,  front  view  x 5.  9.  Anther  of  short  stamen, 

back  view  X 5.  10.  Anther  of  short  stamen,  side  view  X 5.  1 1 . Anther  of  long 
stamen,  front  view  X 5.  12.  Old  perianth  with  carpel  attached  containing 

seed  X 2^.  13.  Receptacle  from  which  carpel  has  been  detached  X 2^. 
14.  Inner  view  of  unripe  seed  x 2^.  15.  Outer  view  of  unripe  seed  X 2|. 
16.  Transverse  section  of  unripe  seed  X 2^.  (Barker  481  and  Compton  8392.) 
Del.  W.  F.  Barker. 


Dilatris  ixioides  Lam.  Encycl.  2 p.  281  (1786)  ; Lam.  111.  p.  127 
(1791)  ; Persoon  Syn.  PI.  I p.  54  (1805)  ; Vahl,  Enum.  II  p.  161  (1806). 

Habitat.  Mountain  slopes  at  high  altitudes. 

Flowering  season.  September — February. 

Distribution.  Cape  Province.  Calvinia  : Lokenburg  near  Nieuw- 
oudtville  Laurence  N.B.G.  2272/29  (BH.)  ! Clanwilliam  : Whupper- 
thal,  Thode  A2090  (NHP.  18791  and  Kew)  ! Pakhuis  Pass,  Compton 
9618  (NBG.)  ! Middelberg,  Compton  6429  (NBG.)  ! Bothasberg  Thorne 
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(SAM.  52680)  ! Algeria,  Lewis  (BH.  22244)  ! Salter  7574  (NBG.  .& 
BM.)  ! Levyns  2261  (TUC.)  ! Galpin  10516  (Kew  & NHP.)  ! Cedar- 
bergen,  Pattison  14469  (BH.)  ! Stokoe  11/39  (BH.)  ! Middle  East  slope 
of  Grasruggens  Mtn.,  Pillans  8677  (BH.)  ! Clanwilliam,  Mader  (AM.)  ! 
Hills  between  Witte  Els  Kloof  and  Lamberts  Hoek  Berg,  Pillans  9066 
(BH.)  ! PiQUETBERG  : Piquetberg,  Pillans  7507  (BH.)  ! Tulbagh  : 

Tulbagh,  Grant  5035  (BH.,  Kew  & NHP.)  ! Nieuwekloof,  Zeyhcr  77 
No.  5 (BH.)  ! Great  Winterhoek,  Sneeiiwgat  Valley,  Phillips  1870 
(SAM  & without  number  in  BM)  ! Kleinpoort,  Marloth  36H“  (NHP.) 
Witsenberg,  Andreae  150  (NHP.)  ! Waterfall,  Ecklon  and  Zeyher  (NHP. 
22385)  Ceres  ; Elands  Kloof,  Levyns  5129  (TUC.)  ! Mitchells  Pass, 
Guthrie  2214  (NBG.)  ! Matroosberg  near  Laaken  Vlei,  Phillips  2062 
(SAM.  11862)  ! Waaihoek,  Pells  (NBG.)  ! Worcester  : Worcester, 
Cooper  1859  (BH.)  ! Zeyher  (Kew.)  ! Fine  G163  (NHP.)  ! Omklaarberg, 
Wildepaardeberg,  Stokoe  1099  (NHP.  & BH.)  ! Marloth  118  (NHP.)  ! 
Roodeberg,  Compton  8392  (NBG.)  ! Bonteberg,  Compton  9995  (NBG)  ! 
Paarl  : Bainskloof,  Grant  2650  (NHP.)  ! Barker  480  & 481  (NBG.)  ! 
Welhngton,  Thompson  (NHP.)  ! Du  Toits  Kloof,  Tyson  892  (AM.  & 
SAM.)  ! Wemmershoek,  Salter  5002  (BM.,  BH.  & Kew)  ! Stellen- 
bosch : Stellenbosch,  Miers  (BM.)  ! Somerset  West  : Cape  of  Good 
Hope,  False  Bay,  Robertson  (BM.)  ! Caledon  : Baviaans  Kloof  near 
Genadendal,  Burchell  7865  (Kew)  ! Swellendam  : Tradouw  Pass, 

Adamson  (TUC.)  ! Riversdale  ; Langeberg  above  Witte  Els,  Muir 
1280  (NHP.)  ! George  : Joubertsberg  Plantation,  Taylor  1646  (NHP.)  ! 
No  Locality  : Lamarck  {type  in  Herb.  Paris)  ! Drege  1840  (Kew)  ! 
Drege^^  (Kew)  ! Harvey  863^^  (Kew)  ! Drege  (BM.)  ! Oldenburg  No.  2 
(BM.)  ! Mackrell  No.  84  (BM.)  ! Niven  (BM.)  ! Prom.  C.  Spei,  Masson'^^ 
(BM.)  ! 

There  is  no  definite  record  that  this  species  occurs  on  the  Cape 
Peninsula.  There  is  a specimen  in  the  British  Museum  collected  by 
Mr.  Robertson,  labelled  “ Cape  of  Good  Hope,  False  Bay.”  I take  this 
to  be  the  Hottentots  Holland  side  of  False  Bay  as  the  plant  is  known  to 
occur  as  far  south  as  the  Klein  Drakenstein.  Another  interesting  point 
about  this  specimen  as  well  as  one  collected  by  Masson  and  another  by 

361.  Marloth  has  duplicated  this  number  for  a specimen  of  D.  corymbosa 
Berg,  in  the  Nat.  Herb.  Pretoria. 

There  is  a mixed  gathering  on  the  Drege  sheet  at  Kew.  The  specimen  marked 
“ Cape  ” is  D.  Pillansii  Barker,  the  other  is  D.  ixioides  Lam. 

863.  There  is  a mixed  gathering  on  the  sheet  of  this  number  at  Kew.  The 
right-hand  specimen  is  D.  ixioides  Lam.,  the  one  on  the  left-hand  is  D.  Pillansii 
Barker. 

There  are  two  Masson  sheets  in  the  British  Museum,  the  one  marked  Prom. 
B.  Spei.  is  a mixed  sheet  with  D.  corymbosa  Berg,  and  D.  Pillansii  Barker,  the  other 
marked  Prom.  C.  Spei.  is  D.  ixioides  Lam. 
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Miers  from  Stellenbosch  is  the  fact  that  at  one  time  they  received  the 
name  D.  paniculata  Thnnb.  This  is  the  specific  name  given  by  L.f.  to 
a plant  collected  by  Thunberg  at  Saldanha  Bay  and  described  as  having 
stamens  half  as  long  as  the  segments.  It  is  possible  that  a mistake  was 
made  in  the  description  and  that  it  should  have  read  “ perianth-seg- 
ments half  as  long  as  the  stamens.”  (See  Fig.  3.)  If  this  were  so  it  would 
mean  that  D.  ixioides  Lam.  which  is  known  to  occur  on  the  Piquetberg 
not  far  from  Saldanha  Bay  is  identical  with  D.  paniculata  L.f.  and  as 
D.  paniculata  is  the  earlier  name  it  would  be  the  valid  one.  This  point 
can  only  be  cleared  up  by  seeing  the  type  specimen  which  is  missing  from 
Uppsala  and  in  the  meantime  D.  ixioides  Lam.  and  D.  paniculata  L.f. 
will  be  kept  as  two  distinct  species. 

4.  Dilatris  paniculata,  L.f.  Suppl.  Plant,  p.  101  (1781). 

“ Petahs  lanceolatis,  panicula  oblonga  villosa  viscosa. 

Habitat  in  Cap.  bonae  spei.  Thunberg. 

Flores  purpureo-flavescentes.” 

Description  : Translated  from  Thunb.  FI.  Cap.  p.  67  (1823). 

“ Growing  in  sand  in  the  region  of  Saldanha  Bay  and  Swartland. 

Flowering  in  Oct.  and  following  months. 

Stem  somewhat  shrubby,  simple,  striate,  erect,  one  foot  high,  the 
whole  plant  hirsute  with  dense,  patent,  reddish  glandular  viscid  hairs. 
Leaves  radical  as  in  the  former  species  {D.  viscosa),  a little  shorter  than 
the  stem,  seven  inches  or  more  ; cauline  alternate,  few,  amplexicaul, 
lanceolate  acute,  1 inch  or  more.  Flowers  paniculate  from  the  middle  to 
the  apex  of  the  stem.  Bracts  similar  to  the  leaves,  lanceolate,  as  long  as 
the  peduncles.  Peduncles  alternate,  bifid,  erect,  an  inch  long.  Pedicels 
short,  more  or  less  4-fld.  Petals  purplish-yellow,  acute,  concave,  glabrous 
within,  villous  without,  erecto-patent,  unguiculate.  Filaments  purplish, 
half  as  long  as  corolla  ; the  third  shorter.  Anthers,  seeds,  stigma  as  in 
the  former  species  {D.  viscosa).  Style  a little  longer  than  the  stamens, 
purplish.  Capsule  hirsute  all  over.” 

Dilatris  paniculata,  L.f.  Suppl.  Plant,  p.  101  (1781)  ; Act.  Nat. 
Scrut.  Berol.  p.  52  (1783)  ; Linn.  Syst.  Veg.  ed.  14  p.  93  (1784)  ; Lam. 
Encycl.  2 p.  282  (1786)  ; Thunb.  Prod.  10  (1794)  ; Linn.  Syst.  Veg. 
ed.  15  p.  95  (1797)  ; Willd.  Sp.  PI.  p.  247  (1798)  ; Persoon  Syn.  PI.  I. 
p.  54  (1805)  ; Vahl.  Enum.  II  p.  483  (1817)  excluding  D.  Carolina  Lam.  ; 
Linn.  Syst.  Veg.  ed.  15  Roem.  et  Schultes  p.  483  (1817)  ; Thunb.  FI. 
Cap.  p.  66  (1823). 

5.  Dilatris  viscosa,  L.f.  Basal  leaves  ensiform,  up  to  22  cm.  long 
the  widest  up  to  17  mm.  broad.  Inflorescence  viscid,  reddish  glandular- 
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pubescent  ; peduncle  well  raised  above  the  leaves  with  several  cauline 
leaves  some  or  all  of  which  may  be  amplexicaul  ; branches  all  more  or 
less  the  same  length,  arising  near  the  top  of  the  peduncle  to  form  a sub- 
umbellate  corymbose  panicle,  or  they  may  be  arranged  for  some  distance 


Fig 


4.  Dilatris  viscosa.  L.f.  1.  Flower,  side  view  X 2^  2.  Flower  side  view 

X 24.  3.  Outer  perianth -segment,  outer  view  X 24-  4.  Inner  perianth-segment, 
outer  view  X 24-  5.  Long  stamen  X 24.  6.  Short  stamen  X 24.  7.  Style  X 24. 
8.  Anther  of  short  stamen,  front  view  X 5.  9.  Anther  ot  ^ort  stainen,  back 

view  X o.  10.  Capsule  beginning  to  dehisce  X 24.  11.  Old  capsule  X -5- 

12.  Receptacle  X 24.  13.  Inner  view  of  ripe  seed  X 24.  14.  Outer  view  of 

ripe  seed  X 24.  15.  Transverse  section  of  ripe  seed  x -a- 

section  through  young  capsule  X 5.  (Esterhuysen  and  Barker  090.)  Del.  \\  . ■ 

Barker. 


from  the  top  to  form  a very  lax  racemose  panicle.  Perianth-segments 
linear-lanceolate,  spreading  dull  orange  1— 1-3  cm.  long,  2-5  mm.  broad, 
glandular-pubescent  outside.  Stamens  usually  the  length  of  the  perianth 
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or  a little  longer,  the  third  stamen  a little  shorter  than  the  rest  with  a 
larger  anther  2 mm.  long.  Style  finally  as  long  as  the  stamens  ; ovary 
3 mm.  diam.  Capsule  septicidal,  oblong  1 cm.  long,  becoming  sub- 
glabrous  when  ripe.  Seeds  oblong,  fiat  7 mm.  long  and  5 mm.  wide. 

Dilatris  viscosa,  L.f.  Suppl.  P.  101  (1781)  ; Linn.  Syst.  Veg.  ed  14 
p.  93  (1784)  ; Lam.  111.  1 tab.  34  ; Lam.  Encycl.  Method.  (1791)  ; Thunb. 
Prod.  p.  67  (1794)  ; Linn.  Syst.  Veg.  ed.  15  p.  95  (1797)  ; Willd.  Sp. 
PL  1 p.  247  (1798)  ; Persoon  Syn.  PI.  1 p.  54  (1805)  ; Vahl.  Enum.  II 
p.  161  (1806)  ; Linn.  Syst.  Veg.  ed.  15  Roem.  et  Schultes  (1817)  ; Thunb. 
M.  Cap.  p.  66  (1823)  ; El.  Cap.  Vol.  VI  p.  3 (1896-97)  ; Marloth’s  Flora 
of  S.  Afr.  Vol.  IV  t.  31  (1915). 

Habitat.  Swampy  places  on  high  plateaux  or  mountain  slopes 
which  catch  the  South-East  cloud. 

Flowering  season.  August  to  December. 

Distribution.  Cape  Province.  Cape  Peninsula  : Table  Mountain, 
H.  Bolus  4604  (BM.  & BH.)  ! Pappe  (SAM.  22829)  ! Jameson  (Kew)  ! 
Marloth  358  (NHP)  ! Rehmann  586  (BM.)  ! Harvey  (BM.)  ! First  plateau 
Table  Mtn.,  Tredgold  (GH.)  ! Groene  Kloof  Table  Mtn.,  Oalpin  4637 
(NHP.)  ! Summit  of  Table  Mtn.,  Pappe  (Kew)  ! Milne  183  (Kew)  ! 
Bunbury  (BM.)  ! Casteel  Berg,  Villette  (Kew)  ! Devils  Peak,  Guthrie 
239  (GH.)  ! Constantiaberg,  Compton  S2T2  (NBG.)  ! Barker  690  (NBG.)  ! 
Wolley  Dod  2152  (BH  & Kew)  ! Salter  327/5  (BM.)  ! Marshy  ground 
upper  end  of  Silver  Mine  Valley,  Pillans  3060  (PH.)  ! Muizenberg, 
MacOwan  2507  (NHP.)  ! On  ledges  of  damp  cliff  Gerbera  Hill,  Pillans 
(PH.)  ! Smitswinkel  Bay,  Pillans  (PH.)  ! Tulbagh  : Tulbagh  Road 
Station,  Guthrie  2389  (NBG.)  ! Ceres  ; Ceres,  MacOtvan  3095  (SAM. 
22828)  ! H.  Bolus  8389  (BH.)  ! Ceres  Show,  Cojnpton  4149  (BH.)  ! 
Waaihoek  Mtns.,  Barnard  719  (SAM.  28156)!  Worcester:  Omklaar- 
berg  20  miles  South  of  Worcester,  Stokoe  1135  (NHP.)  ! Robertson  : 
River  Zonder  Einde,  Zeyher  4098  (SAM.  22830)  ! Paarl  : Du  Toits 
Kloof,  Pillans  8488  (BH.)  ! Sneeuwkop  Mtn'.,  Thorne  (SAM.  46475)  ! 
Mtns.  South  of  Wemmershoek,  Andreae  688  (NHP.)  ! French  Hoek, 
Phillips  1299  (SAM.)  ! Schlechter  9312  (AM.,  Kew  & BM.)  ! Caledon  : 
Hottentots  Holland,  Stokoe  218  (NHP.)  ! Landdrost  Kop,  Thorne 
(SAM  51547)  ! Genadendal  (BH.)  ! Swellendam  : Zuurbraak,  Galjhn 
4638  (Kew  & NHP.)  ! Riversdale  : Lange  berg,  Muir  6666  (SAM.)  ! 
Muir  183  (NHP.)  ! Without  Locality  : Drege  1840/8459b  (Kew)  ! 
Burchell  7071  (Kew)  ! Burchell  530  (Kew)  ! Begley  (NHP.)  ! Prom. 
B.S.,  Masson  (BM.)  ! Mackrell  46  (BM.)  ! Cape  of  Good  Hope,  ilfc- 
Gillivray  473  (Kew)  ! 

Table  Mountain  is  the  type  locality  for  D.  viscosa  L.f.  and  the  sub- 
umbellate  corymbose  panicle  seems  to  be'  a constant  feature  of  the 
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Peninsula  specimens.  Specimens  collected  on  the  mainland  however 
show  considerable  variation  in  the  shape  of  the  inflorescence,  the  branches 
tending  to  separate  from  one  another  along  the  peduncle,  forming  a 
lax  panicle  and  the  cauline  leaves  becoming  more  slender  and  less  amplexi- 
caul.  These  characters  are  very  marked  in  the  plants  found  in  the  Ceres 
district  (see  Plate  XVII,  Fig.  8)  : when  compared  with  the  Peninsula 
form  these  appear  to  be  almost  specifically  distinct,  but  owing  to  the 
existence  of  intermediate  forms  it  is  difficult  to  separate  them  satis- 
factorily even  as  varieties. 
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Explanation  of  Symbols  used. 

BH.  Bolus  Herbarium. 

GH.  Guthrie  Herbarium. 

PH.  Pillans  Herbarium. 

AM.  Albany  Museum  Herbarium. 

BM.  British  Museum  Herbarium. 

Kew.  Royal  Botanic  Gardens  Herbarium,  Kew. 

NHP.  National  Herbarium,  Pretoria. 

SAM.  South  African  Museum  Herbarium. 

TUC.  University  of  Cape  Town  Herbarium 

NBG.  National  Botanic  Gardens  Herbarium,  Kirstenbosch. 
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PLATES. 

Plate  XVI.  Dilateis  coeymbosa,  Berg. 

Fig.  1.  Plants  showing  the  pseudo -umbellate  inflorescence  in  the  yoimg  stage. 
(Salter  7831a.) 

Fig.  2.  Plants  showing  old  inflorescence  in  which  the  branches  have  straightened  out. 
(Zeyher  BH. 22580.) 

Dilateis  Pillansii,  Barker. 

Fig.  3.  Plants  showing  the  pseudo -umbellate  inflorescence  in  the  young  stage. 
(Pillans  3701  type  in  BH.) 

Fig.  4.  Plant  showing  old  inflorescence  in  which  branches  have  straightened  out. 
(Compton  8107.) 


Plate  XVII.  Dilateis  ixioides,  Lam. 

Fig.  5.  Plants  showing  paniculate  inflorescence  in  young  stage.  (Barker  481.) 

Fig.  6.  Plants  showing  old  inflorescence  in  which  the  branches  have  straightened 
out.  (Stokoe  1099.) 

Dilateis  viscosa,  L.f. 

Fig.  7.  Plants  showing  the  yoimg  sub-umbellate  panicle  and  the  fruiting  stage 
with  the  branches  erect.  (Bolus  4604.) 

Fig.  8.  Plants  showing  the  form  from  the  Ceres  district  with  lax  inflorescence 
and  narrow  cauline  leaves.  (Bolus  8389.) 


Frc-  1. 

Dilatris  corymbosa. 


Fig.  2. 


Fig.  3. 


Fig.  4. 


Dilatris  Pillansii. 
Pl.ate  XVI. 


Fio.  .1. 


Dialatris  ixioides. 


Fig.  0. 
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Plantae  Novae  Africanae. 
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PLANTAE  NOVAE  AFRICANAE. 

“ Ex  Africa  semper  aliquid  novi.” — Pliny. 


SERIES  XV. 

By  Paymaster- Captain  T.  M.  Salter,  R.N.  (Ret.). 

Asparagus  compactus,  Salter.  (Liliaceae — Asparageae.) 

Fruticulus  rigidus  erectus  compactus  spinosus  ramosissimus,  (nisi 
tamen  rami)  glaber,  40 — 60  cm.,  rare  1 m.  altus,  radieibus  non  tuberosis. 
Rami  ramulique  lignei,  alternate  tortuosi,  palbdi,  cinerei,  longitudinabter 
conspicue  costellati,  juniores  minute  puberuli.  Folia  parva,  deltoidea, 
acuminata  : calcar  basale  rigidum,  pungens,  leviter  recurvum.  Cladodia 
fasciculata,  linearia,  tereta,  leviter  arcuata,  pungentia,  1 1-5  cm. 

longa,  vel  in  umbra  longiora  et  graciliora.  Flores  axiUares,  1 — 3-nati, 
peduncuUs  2 — 4 mm.  longis,  basin  versus  articulatis.  Perianthium 

3 4 mm.  longum,  segmentis  anguste  ellipticis  albis,  indistincte  viridi- 

carinatis.  Eifamento  segmentis  pauUum  breviora,  basi  edentata  : antherae 
0-6  mm.  longae,  aurantiacae.  Ovarium  2 mm.  longum,  loculis  5 8- 

ovulatis,  stylo  0‘5  mm.  longo.  Bacca  globosa,  6 9 mm.  diam.,  rubra. 

Hab.  Cape  Province  : Cape  Peninsula,  Orange  Kloof,  Wolley-Dod 
2521,  {type  in  Bolus  Herbarium)  ; Clovelly,  Salter  8209  ; Wynberg 
Hill,  7180  ; Constant! aberg  7953  ; near  Vasco  de  Gama  Peak,  8188  ; 
Paarden  Island  8068  ; Cape  Division,  Tygerberg,  Pillans  8655  : Caledon 
Div.,  Zwartberg,  near  Caledon,  Schlechter  10364.  Flowers  throughout  the 
year  in  different  localities. 

This  species  is  an  affinity  of  A.  laricinus  Burch,  differing  in  its  more 
compact  habit,  shorter  spreading  cladodia,  shorter  peduncles  and 
smaller  flower- clusters.  It  is  plentiful  on  hillsides  in  the  Cape  Peninsula 
and  it  has  long  been  known  locally  and  very  probably  is  identical  with 
A.  africanus  Lam.,  var.  Wrightii  Baker,  but  it  is  inconceivable  that 
it  could  ever  have  been  considered  as  related  to  A.  africanus.  Unfor- 
tunately the  description  of  this  variety  is  very  meagre.  Professor  R.  H. 
Compton,  during  a recent  visit  to  Europe,  kindly  searched  for  the  type 
{Wright  454,  Simonstown),  but  was  unable  to  And  it.  He  found,  however. 
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that  the  late  Dr.  C.  E.  Moss  has  placed  a note  “ C.f.  A.  africanus,  var. 
Wrightii,  C.  E.  M.”  against  specimens  at  Kew  and  the  British  Museum 
collected  by  Prior — 1847,  Devil’s  Mt. — which  are  identical  with  the 
species  described  here  and  had  written  on  the  Species  Cover  at  Kew 
“ A.  Wrightii  (Baker),”  perhaps  intending  to  describe  it  as  a new  species 
under  that  name. 

Asparagus  ovatus,  Salter.  (Liliaceae — Asparageae.) 

Herba  perennis  subscandens,  ramosa,  omnino  glabra,  espinosa,  ad 
1 m.  alta.  Radices  longi,  numerosi,  late  diffusi,  tuberis  fusiformibus, 
4 — 8 cm.  longis,  1 — 2 cm.  latis,  rhizomati  remotis.  Rami  angulares, 
dense  internexi  ; ramuli  floriferi  patentes,  5 — 10  cm.  longi.  Folia 
parva,  membranacea,  ovata,  apice  longe  attenuata.  Phyllocladia  sessilia, 
ovata  vel  late  ovata,  basi  rotundata  vel  levissime  cordata,  apice  breviter 
acuteque  attenuata,  1 — 2 cm.  longa,  crassiuscula,  nervis  plurimis  longi- 
tudinaliter  induta.  Flores  axillares,  penduli,  solitarii  vel  binati,  peduncu- 
lis  4 — 7 mm.  longis,  apicem  versus  articulatis.  Perianthium  5 — 6 mm. 
longum,  segmentis  oblongis  albis,  carina  viride.  Filamenta  dentibus  2 
parvis  basi  instructa  : antherae  aurantiacae.  Ovarii  loculi  8 — 10-ovulati. 
Bacca  globosa,  1 cm.  diam.,  deinde  rubra. 

Hab.  Cape  Province  ; Cape  Div.,  sandy  flats  near  Rugby,  Salter 
8214  {type  in  Bolus  Herbarium)  8334  : Visser’s  Hok,  8335  : Malmesbury 
Div.,  Kalabas  Kraal,  8336,  7 miles  north  of  Malmesbury,  8340  : Wel- 
lington Div.,  Hex  Berg  Farm,  Mathews.  Flowers  July. 

A close  affinity  of  Asparagus  asparagoides  (L.)  Wight,  which  is  better 
known  by  its  invalid  name  A.  medeoloides  (Cape  Smilax).  It  differs 
from  that  species  in  its  root  system,  the  tubers  being  distant  from  the 
rootstock  and  not  closely  sessile  in  a congested  cluster.  These  tubers 
are  capable  of  producing  new  shoots  at  their  proximal  ends,  so  forming 
independent  plants  at  some  distance  from  the  parent.  The  mature 
phyllocladia  are  rather  wider  in  proportion  to  their  length  and  stouter 
in  texture  and  the  ovary  chambers  are  8— 10-ovuled,  as  opposed  to 
about  6-ovuled  in  A.  asparagoides. 

Its  distribution  is  not  as  yet  very  fully  known,  for  dried  specimens, 
without  roots,  are  difficult  to  distinguish  from  some  forms  of  A.  aspara- 
goides,, but  it  is  probable  that  some  of  the  specimens  at  present  attributed 
to  that  species  are  in  reahty  A.  ovatus.  Unlike  A.  asparagoides,  which 
is  a true  shade  plant,  it  is  found  in  more  open  sandy  places,  usually 
climbing  on  or  through  low  shrubs,  with  the  upper  branches  densely 
interwoven. 

It  is  unfortunate  that  the  root  system  in  the  South  African  species 
of  Asparagus  has  hitherto  been  entirely  neglected  as  a taxonomic 
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Fig.  1.  Asparagus  ovatus  Salter.  1.  Part  of  stem  and  flowering  branchlets,  natural 
size.  2.  A yoimg  plant  showing  the  root  system  x 3.  Phylloclade  and  flower 
X 2.  4 and  5.  Ovary  X 5.  6.  Stamen  X 5.  7.  Berry,  natural  size.  (Salter 

8334).  Del.  M.  Walgate. 
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character,  for  the  distinction  between  those  with  and  those  without 
tuberous  roots  seems  to  be  of  the  first  importance  in  the  natural  grouping 
of  the  species. 

Drosera  Zeyheri.  Salter.  (Droseraceae)  § Ptycnostigma. 

{D.  pauciflora  (Banks)  ex  D.C.,  var.  minor  Sond.)  Planta  viscosa, 
ad  9 cm.  alta.  Folia  plerumque  basalia,  subrosulata,  oblonga  vel  oblanceo- 
lata,  et  saepe  1 — 3 adscendentia,  angustiora,  scapi  basin  versus  posita, 
1-5 — 2-5  cm.  longa,  2 — 4 mm.  lata,  estipulata,  1 — 3-nervata  : tentacula 
pallida,  filiformia,  ea  marginis  apicalis  foliorum  basalium  solum  infim- 
orum  3 — 5 mm.  longa,  levissime  complanata,  glandibus  oblongis  leviter 
convexis  0-4 — 0-5  mm.  longis,  cetera  breviora,  glandibus  rubris  omnibus 
obovoideis.  Scapus  erectus,  unifiorus  vel  rarius  2 — 3-florus,  sicut  calyx 
pilis  glanduloso-capitatis  brevibus  rubris  copiose  indutus,  interdum 
basin  versus  1 — 3-foliatus  : bracteae  minutae,  filiforrnes  : pedicelli 

erecti.  Calyx  6 — 7 mm.  longus,  lobis  ovatis  tubo  longioribus.  Petala 
obcordata,  1-2 — 1-5  cm.  longa,  rosea  vel  alba,  ad  basin  atro-viridia. 
Stamina  6 mm.  longa,  complanata,  atro-viridia,  antheris  aurantiacis. 
Styli  fere  ad  basin  bifidi,  ramis  apice  fimbriatis.  Ovarium  pilis  glandulosis 
sparse  pilosum. 

Hab.  Cape  Province  : Caledon  Div.,  near  Caledon,  Zeyher  1920 
{type),  E.  & Z.  128  {D.  grandiflora  Bartl.),  Bond  131,  L.  Guthrie  (Bol. 
Herb.  17213)  : Wellington  Div.,  Sneeuwkop,  Marloth  657  : Tulbagh 
Div.,  Sneeuwgat  Valley,  Thorne  (S.A.  Mus.  51258)  : Cape  Peninsula, 
Hills  west  of  Simonstown,  W-Dod  1454,  1507,  Salter  263/8,  7382,  South 
slope  of  Rooihoogte,  Salter  8469  ; Piquetberg  Div.,  Porterville,  Schlechter 
4915  : PI.  Aug. — Sep. 

This  plant  has  hitherto  been  known  as  D.  pauciflora  (Banks)  ex 
D.C.,  var.  minor  Sond.  Recent  examination  of  living  specimens  both  of 
this  plant  and  of  the  typical  large-fiowered  D.  pauciflora  has  shown  that 
there  are  such  marked  differences  in  the  leaves  that  I have  no  hesitation 
in  raising  it  to  the  status  of  a species. 

The  existing  descriptions  of  most  of  the  South  African  Droserae, 
made  from  dried  specimens,  are  very  unsatisfactory.  The  type  of  D. 
pauciflora  in  the  British  Museum,  which  Mr.  A.  W.  Exell  kindly  examined 
for  me  recently,  is  undoubtedly  the  same  as  Bolus  4278  ! from  Groene 
Kloof,  near  Darling,  cited  by  Dr.  Diels  in  Pflanzenreich  “ Droseraceae  ” 
(1906)  108,  where  there  is  a very  poor  figure  evidently  drawn  from  a 
dried  specimen.  Recently  gathered  material  from  the  same  locality  as 
Bolus  4278  shows  that  the  description  of  the  leaves  of  this  species  is 
most  inaccurate.  These  cuneate-spathulate  leaves,  though  larger,  are 
very  similar  in  structure  to  those  of  D.  'trinervia  Spreng.,  having  the 
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same  rather  inconspicuous  stipules  (in  this  case  2—3  mm.  long)  and 
a row  of  long  flattened  attenuate  tentacles,  6 — 8 mm.  long,  with  oblong 
boat-shaped  glands  1-5  mm.  long,  around  the  apical  margin.  These 
glands  often  shrivel  and  fall  off  in  dried  specimens  and  the  stipules  are 
difficult  to  detect.  The  glands  on  the  remainder  of  the  tentacles  are 
obovoid  or  knob-shaped.  The  base  of  the  petal  is  deep  olive-green  as 
it  is  also  in  D.  cistiflora  L.  and  D.  Zeyheri,  not  purple,  and  the  scape  is 
entirely  leafless. 


Fig.  2.  1.  Drosera  pauciflora  (Banks)  ex  D.C.,  under  side  of  leaf ; s.s.  stipules  x 2. 

2.  Petal,  natural  size.  3.  Drosera  Zeyheri  Salter,  under  side  of  a basal  leaf  x 2. 

4.  Ditto  of  a cauline  leaf  x 2.  6.  Petal,  natural  size.  Del.  T.  M.  Salter. 

D.  Zeyheri  seems  to  be  more  closely  related  to  D.  cistiflora  than  to 
D.  pauciflora.  The  leaves  are  oblong  or  narrowly  oblanceolate  and 
without  stipules,  those  on  the  scape  being  very  narrow  and  similar  to 
those  of  D.  cistiflora.  On  the  lowest  basal  leaves  the  widening  at  the 
base  of  the  apical  tentacles,  which  are  3 — 5 mm.  long,  is  scarcely  per- 
ceptible and  the  glands,  0-4 — 0-5  mm.  long,  are  proportionately  much 
shorter  than  in  D.  pauciflora.  On  the  upper  leaves,  including  those  on 
the  scape,  if  present,  all  the  tentacles  are  Aliform  and  the  glands  knob- 
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shaped.  The  petals  are  obcordate  and  only  1-2 — 1-5  cm.  long,  while 
those  of  D.  pauciflora  are  very  broadly  cuneate,  up  to  2-7  cm.  long 
and  nearly  as  wide  as  long,  with  no  indentation  at  the  apex.  The  styles 
and  stamens  (with  orange-coloured  pollen)  do  not  show  much  difference 
in  this  section,  except  in  size. 

The  white-flowered  form  only  of  this  species  occurs  in  the  Cape 
Peninsula  where  it  is  somewhat  rare  and  flowers  in  August.  As  far  as 
is  known  it  is  confined  to  the  Simonstown  and  Smitswinkel  hills  where 
it  grows  in  sandy  soil  in  seasonally  damp  places,  but  it  is  not  a marsh 
plant. 

Oxalis  pulvinata.  Salter.  (Oxalidaceae)  § Multifoliolatae. 

Planta  parva,  omnino  glabra,  2 — 4 cm.  alta.  Bulbus  oblongus,  apice 
acutus,  ad  3 cm.  longus,  tunicis  pap3rraceis,  pallide  brurmeis.  Rhizoma 
longum,  cortice  papyraceo  brunneo  obtectum.  Folia  2 — 4,  fusco-viridia  : 
petioli  filiformes  rigidi,  fere  2 — 5 cm.  longi,  super  articulo  basale,  necnon 
apice  abrupte  ampliati  et  pulvinati  : foliola  7 — 13,  linearia,  0-8 — 5 cm. 
longa,  fere  2 mm.  lata,  valde  canaliculata,  ad  apicem  leviter  falcata, 
apice  extreme  proriformia,  ecallosa.  Pedunculi  1 • 5 — 2 cm.  longi,  apicem 
versus  bibracteati  bracteis  subulatis  alternis,  fere  2 mm.  longis.  Sepala 
oblongo-lanceolata,  obtusa,  ecallosa,  7 mm.  longa,  striis  purpureis  minutis 
induta.  Corolla  fere  2 cm.  longa,  pallide  rosea,  tubo  satis  late  infundi- 
buliforme  lutescente  ; petala  euneata,  margine  antico  rotundata,  basin 
versus  leviter  attenuata,  basi  extrema  strumis  2 papillatis,  saturate 
rubris,  3 mm.  longis  marginata.  Filamenta  glabra,  longiora  6 mm.  longa, 
breviter  obtuseque  dentata,  superne  pallida,  inferne  usque  ad  dentes 
saturate  rubra.  Ovarium  oblongum,  loculis  3-ovulatis,  sicut  styli  glabrum. 

Hab.  Cape  Province  : Calvinia  Div.,  in  the  dry  stony  bed  of  a rivulet 
on  a kopje  about  13  miles  south  of  Loeriesfontein,  Salter  7340  {type 
in  Bolus  Herbarium).  Flowered  in  cult.  April — May. 

A small  plant  with  smoky  green  leaves  and  on  that  account  very 
inconspicuous  when  not  in  flower.  Only  a few  plants  were  observed  and 
these  were  very  local,  none  of  them  showing  any  signs  of  having  flowered 
(in  June).  The  bulbs  began  to  flower  freely  in  the  National  Botanic 
Gardens  at  Kirstenbosch  two  years  after  planting. 

It  belongs  to  the  complex  group  in  which  0.  flava  L.  is  the  best  known 
form.  This  group  has  been  distinguished  in  keys  to  the  § Multifoliolatae 
by  the  yellow  flowers,  but  in  actual  fact  in  all  the  species  forms  with 
pale  rose  flowers  are  nearly  as  common  as  those  with  yellow  and  it  is 
by  no  means  improbable  that  a yellow-flowered  form  also  occurs  in  this 
species. 
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0.  pulvinata  is  distinguished  by  the  remarkable  red  base  of  the 
androecium  and  the  red  papillate  strumae  at  the  base  of  the  pale  rose 
petals,  by  the  conspicuous  abrupt  swelling  just  above  the  basal  articu- 
lation of  the  petiole  and  by  the  complete  absence  of  calli  on  the  sepals. 
The  leaflets  are  channelled,  U-shaped  in  section,  the  sides  converging 
at  the  apex  as  in  the  prow  of  a boat. 


Fig.  3.  Oxalis  pulvinata  Salter.  1.  Sepal  X 4.  2.  Gynaecium  x 5.  3.  Base  of  petiole 
X 5.  4.  Cross  section  of  leaflet  X 10.  5.  Plant,  natural  size.  6.  Petal  x IJ. 
7.  Androecium  X 5.  8.  Bulb,  natural  size.  {Salter  7340)  Del.  3..  M.  Salter. 

Oxalis  commutata,  Sond.,  var.  concolor,  Salter,  n.  var. 

A forma  typica  differt  : — Planta  in  partibus  omnibus  minor.  Foliola 
infra  saepe  saturate  purpurea.  Sepala  latiora,  obtusiora,  plus  minusve 


172 


The  Journal  of  South  African  Botany. 


purpureo-suffusa  vel  marginata,  callis  2 apicalibus  conspicuis  aurantiacis 
majoribus.  Corolla  rubro-purpurea,  1-2 — 1-5  cm.  longa,  glaAduloso- 
pilosa,  tube  concolore.  Stamina  purpurea,  polline  albo.  Styli  glandulosi, 
purpurei. 

Hab.  Cape  Peninsula  ; in  marshy  places  and  on  stream-sides.  Red 
Hill,  Salter  8407  {type  in  Bolus  Herbarium),  6852  ; Table  Mt.,  Guthrie 
1143  ; Steenberg  Plateau,  Salter  621,  L.  Bolus  (Bol.  Herb.  14528,  ex 
parte)  ; West  of  Paulsberg,  Salter  6216,  8081  ; between  Sirkels  Vlei  and 
Hester’s  Dam,  4401.  Flowers  April — Aug. 


Fig.  4.  Oxalis  commutata  Sond.,  var.  concolor  Salter.  1.  Petal  X 2.  2.  Androecium 
X 6.  3.  Plant,  natural  size.  4.  Sepal  x 8.  5.  Gynaecium  x 6.  (Salter  8407) 
Del.  T.  M.  Salter. 


This  consistently  small-flowered  variety  has  only  been  observed  in 
the  Cape  Peninsula,  where  it  occurs  in  damp  places  on  hill  plateaus  and 
in  the  peaty  marshes  south  of  Smitswinkel.  Although  O.  commutata  is 
variable,  particularly  in  the  size  and  colour  of  the  flowers,  var.  concolor 
besides  being  smaller,  differs  in  having  proportionately  broader  and  more 
obtuse  purplish  sepals  with  larger  orange -coloured  apical  calli,  purple 
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styles,  filaments  and  anthers,  white  pollen  and  glandular  petals,  while 
the  purphsh  concolorous  tube  of  the  corolla  is  an  uncommon  character 
in  the  genus. 


Oxalis  commutata,  Sond.,  var.  montana,  Salter,  n.  var. 

Planta  nana,  plerumque  viscosa  vel  glandulosa.  A forma  typica 
etiam  difiert  : — Pedunculi  0-5 — 2-5  cm.  longi.  Sepala  obtusa,  callis 
2 apicalibus  inconspicuis  vel  obsoletis. 

A dwarf  mountain  variety,  usually  viscous  and  often  with  minute 
glandular  hairs.  Leafiets  smaller,  purple  below.  Peduncles  0-5 — 2-5 
cm.  long.  Sepals  obtuse,  the  apical  calli  inconspicuous  or  wanting. 
Corolla  more  or  less  rosy  or  pale  mauve  with  a yellow  tube. 

Hab.  Cape  Province  : Cold  Bokkeveld : Ceres  Div.,  summit  of 
Gydouw  Pass,  Leipoldt  (Bol.  Herb.  19757,  type  in  Bolus  Herbarium), 
Salter  2288,  2633  : Clanwilliam  Div.,  Cedarbergen,  Sneeuwkop,  Bodkin 
(Bol.  Herb.  14582),  Crystal  Pool,  Weintroub  (Bol.  Herb.  21867),  Elands 
Kloof,  Levyns  (Salter  6404),  Olifant’s  River  Valley,  Edwards  230  : 
Worcester  Div.,  Brandwacht  Mt.,  Stokoe  (Bol.  Herb.  21868). 

As  regards  the  two  varieties  of  O commutata  hitherto  described, 
I cannot  uphold  var.  grandiflora  Sond.  (Zey.  Wolverivier  in  Herb.  Sond.  !) 
for  it  is  purely  an  epharmonic  form.  Var.  pusilla  R.  Knuth  (Schlechter 
10436,  Papiesvlei)  is  obviously  0.  Dammeriana  Schltr.,  the  specimen  in 
the  Bolus  Herbarium  being  so  named  in  Schlechter’s  own  handwriting. 

Schlechter  8911,  Cold  Bokkeveld,  which  has  been  cited  as  O.  commu- 
tata is  not  that  species,  but  akin  to  O.  nidulans  E.  & Z. 

O.  commutata  has  often  been  confused  with  O.  convexula  Jacq.,  partly 
on  account  of  the  short  and  rather  inadequate  description  given  by 
Sonder.  Further  none  of  the  specimens  cited  by  Sonder  as  O.  convexula 
is  in  reality  that  species,  all  of  them  being  forms  of  0.  depressa  E.  & Z. 
(type  E.  & Z.  713,  ex  parte,  0.  depressa)  a species  which  must  be  revived 
with  O.  inops  E.  & Z.  as  a synonym.  This  species  is  stemless  and  very 
different  from  O.  convexula.  0.  commutata  is  distinguished  from  both 
these  species  by  the  complete  absence  of  the  pointed  stipule-like  wings 
below  the  articulation  at  the  base  of  the  petiole,  which  are  characteristic 
of  both  0.  convexula  and  0.  depressa. 

Oxalis  variifolia,  Steud.,  var.  ternata  Salter,  n.  var. 

Folia  3-foliolata,  forma  typica  aliter  si  mills.  Bulbus  ovoideus,  apice 
acutus,  ad  2 cm.  longus,  tunicis  nitentibus  atro-brunneis.  Foliola 
ecallosa.  Corolla  pallide  lilacea,  1-7 — ^2-2  cm.  longa,  tubo  late  infundi- 
buUforme  luteo  : petalorum  laminae  oblique  obovatae,  unguibus  longiores. 
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Filamenta,  longiora  breviter  dentata.  Ovarii  loculae  2 — 3-ovulatae  : 
styli  inferne  dense  pubescentes,  superne  glanduloso-pilosi. 

Hab.  Cape  Province  ; Piquet  berg  Div.,  1 mile  north  of  Piquetberg, 
Salter  5620  {type  in  Bolus  Herbarium),  Schlechter  7918  {O.  leptocalyx). 


Fig.  6.  Oxalis  variifolia  Steud.,  var.  ternata  Salter.  1.  Petal  x IJ.  2.  Androecium 
X 6.  3.  Plant,  natural  size.  4.  Sepal  X 5.  5.  Gynaecium  x 6.  {Salter  5620) 
Del.  T.  M.  Salter. 


Very  similar  to  the  forms  of  0.  polyphylla  Jacq.,  var.  pubescens 
Sond.  which  are  without  apical  calli  on  the  leaflets,  but  differing  in  its 
smooth  bulb  tunics,  more  slender  attenuate  sepals  without  apical  calli, 
broader  petals  and  2 — 3-ovuled  ovary  chambers. 

The  typical  form  of  O.  variifolia  {0.  pentaphylloides  Sond.) — type 
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E.  & Z.  744  {O.  heterophylla  E.  & Z.),  is  5-foliolate,  but  is  otherwise 
similar  to  the  variety  described  above.  The  species  varies  considerably 
in  the  degree  of  pubescence  and  Sender’s  var.  glabriuscula  cannot  be 
upheld.  Two  different  species  have  been  mounted  in  the  Bolus  Herbarium 
under  the  number  Schlechter  7973  and  only  that  with  5-foliolate  leaves 
is  0.  variifolia.  The  others,  rather  more  robust  plants  with  multifoliolate 
leaves,  are  the  same  species  as  Schlechter  7341,  0.  amblyodonta  Salter. 
This  may  be  due  to  an  error  in  distribution. 


CORRECTION. 

The  examination  of  a number  of  type  specimens  of  Oxalis  which  were 
kindly  lent  to  me  from  Berlin  Herbarium  some  time  ago,  has  disclosed 
the  fact  that  the  two  following  species  which  were  described  as  new  and 
figured  in  this  Journal,  had  already  been  named  : — 

O.  oculata  Salter,  Journ.  of  S.A.  Botany,  Vol  I,  p.  136  is  O.  callosa 
R.  Knuth  and  O.  xerophila  Salter,  1.  c.  Vol.  IV,  p.  16  is  0.  primuloides 
R.  Knuth. 

In  both  cases  the  original  type  specimens  are  very  poor  or  starved 
and  not  typical  of  the  species,  which  could  not  be  recognised  from  the 
descriptions. 
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SOME  NEW  ALOE  SPECIES  FROM  CENTRAL  AND 
EAST  TROPICAL  AFRICA. 

By  H.  Basil  Christian. 

(With  Plates  XVIII— XXIII.) 

Aloe  Milne-Redheadii,  Christian,  sp.  nov.  in  sect.  Aethiopicae  Berg., 
ah  A.  Chabaudii  Schoenl.  in  eo  quod  planta  minor  est,  foliis  maculatis, 
inflorescentia  minus  ramosa,  ramis  erectis,  racemis  densis  conico- 
cylindricis  differt. 

Planta  succulenta,  acauhs,  sobolifera.  Folia  ca.  14 — 18,  dense  rosulata, 
arcuato-patentia,  usque  erecto-incurvula,  ovato-lanceolata,  acuminata, 
22  cm.  longa,  7 cm.  lata  et  1 cm.  crassa.  supra  concava,  ad  margines 
bi-convexa,  acuta,  pallide  viridia,  in  tempore  arido  prunina,  obscure 
lineata,  maculis  sparsis.  irregulariter  transverse  fasciata,  subtus  convexa, 
pallidiora,  obscure  striata,  maculis  numerosioribus  confluentibus  picta  ; 
ad  margines  linea  tenui  cartilaginea  cincta,  dentibus  deltoideis  albis 
apicibus  brunneis  sub-uncinatis,  3 mm.  longis,  usque  12  mm.  inter  se 
distantes  armata.  Inflorescentia  erecta,  simplex  vel  usque  tri-ramosa, 
ca.  50  cm.  alta.  Pedunculus  brunneus,  pruinosus,  lateraliter  compressus, 
basi  13  mm.  latus  et  8 mm.  crassus.  Rami  erecti,  pro-rata yalidi,  bracteati. 
Bracteae  vacuae  ovato-deltoideae  attenuatae,  12  mm.  longae,  basi 
5 mm.  latae,  7-nervatae.  Racemi  conico-cylindrici,  densi  usque  25  cm. 
longi  et  9 mm.  diam.  Bracteae  ovato-lanceolatae  acuminatae,  6 — 7 mm. 
longae,  basi  3 mm.  latae,  pedi cellos  amplectentes.  Pedicelli  erecto- 
patentes,  cernui,  12  mm.  longi.  Perianthium  rubrum,  35  mm.  longum, 
distincte  stipitatum,  circa  ovarium  9 mm.  diam,  supra  ovarium  con- 
strictum,  8 mm.  diam.,  hinc  denuo  sensim  ampliatum,  8 mm.  diam.  et 
faucem  versus  contractum  ; segmenta  exteriora  per  11  mm.  libera, 
5 — 6 nervata,  ad  apices  sub-acuta,  leviter  patentia  ; segmenta  interiora 
ad  margines  libera,  dorsifixa,  alba,  apicem  versus  flavescentia,  rubro- 
carinata,  3-nervata,  ad  apices  obtusiora,  vix  patentia.  Filamenta  inclusa, 
flavo-alba.  Antherae  breviter  exsertae.  Stylus  flavus,  inclusus.  Ovarium 
paUide  viride,  5 mm.  longum,  3 mm.  diam. 

Habitat : Angola,  Moxico  Province,  on  ridge  of  hills  between  R. 
Zambesi  and  R.  Lusavo,  E.  R.  Mihie-Redhead  No.  4253  in  Herb.  Kew. 
and  in  Herb.  Christian,  (type). 
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This  pretty  little  Aloe  is  named  in  honour  of  Mr.  E.  R.  Milne-Redhead 
of  Kew,  who  first  collected  it  on  20/1/1938  when  on  a collecting  trip  to 
the  Western  border  of  N.  Rhodesia  and  Angola,  and  who  kindly  sent  me 
living  material.  Mr.  Milne-Redhead  writes  that  he  found  it  growing  on 
and  amongst  rocks  in  sandy,  lime-free  soil,  in  the  open  and  amongst 
small  trees.  It  occurs  in  large  numbers  and  no  other  species  was  seen 
near  it,  and  this  was  the  only  locality  in  which  he  saw  it. 

The  flowers  are  very  near  those  of  A.  Chabaudii  Schoenl.  but  this 
is  the  only  resemblance  between  the  two  spp.  Apart  from  the  branching 
of  the  inflorescence,  or  where  the  inflorescence  is  simple,  it  might  easily 
be  mistaken,  at  a short  distance,  for  A.  microstigma  Salm.,  but  a closer 
inspection  would  show  that  there  is  no  relationship  between  the  two  spp. 

An  unusual  character  of  this  sp.  is  that  the  erect-spreading  pedicels 
of  even  the  youngest  buds  are  often  cernuous  and  cause  the  buds  to 
point  downwards. 

The  figure  is  of  a plant  which  flowered  in  the  garden  at  Ewanrigg 
in  July,  1939. 

Description  : An  acaulescent  succulent  plant,  soboliferous.  Leaves 
14 — 18  densely  rosulate,  arcuate-spreading  to  erect-incurved,  ovate- 
lanceolate  acuminate,  22  cm.  long,  7 cm.  broad  and  1 cm.  thick  in  the 
middle,  concave  above,  bi-convex  towards  the  margins  ; upper  surface 
milky-green  becoming  plum  colour  in  the  dry  season,  obscurely  lineate 
with  paler  green  elliptical  scattered  spots  arranged  in  irregular  trans- 
verse bands  ; lower  surface  convex,  paler  green,  obscurely  striate,  more 
profusely  spotted,  the  spots  confluent  and  in  irregular  transverse  bands  ; 
margins  acute  with  a narrow  cartilaginous  border  armed  with  white 
deltoid  brown-tipped  sub-uncinate  teeth  3 mm.  long  and  up  to  12  mm. 
apart,  becoming  closer  and  smaller,  1 mm.  long,  towards  the  apex. 
Inflorescence  erect,  simple  or  2 — 3 branched,  up  to  50  cm.  high,  branched 
from  above  the  middle.  Peduncle  brown,  pruinose,  laterally  compressed, 
13  mm.  wide  and  8 mm.  thick  above  the  base,  naked.  Bracts  subtending 
branches  up  to  6 cm.  long.  Branches  2 — 3,  erect,  pro-rata  stout,  sterile 
bracteate.  Sterile  bracts  ovate-deltoid  attenuate,  reddish-brown  with 
white  margins,  membranous  7-nerved,  12  mm.  long  and  5 mm.  broad. 
Racemes  conico-cylindric,  up  to  25  cm.  long  and  9 cm.  diam.,  dense,  the 
buds  and  flowers  sub-pendulous.  FI.  Bracts  reddish-brown  with  white 
margins,  ovate-lanceolate  acuminate,  6 mm.  long,  3 mm.  broad  at  the 
base,  membranous,  6 — 7 nerved,  clasping  the  pedicels.  Pjedicels  brown, 
erect-spreading,  cernuous,  13  mm.  long.  Perianth  bright  red,  straight  or 
slightly  decurved,  35  mm.  long,  distinctly  broadly  stipitate  at  the 
base,  9 mm.  diam.  over  the  ovary,  constricted  to  6 mm.  diam.  above  the 
ovary  and  gradually  widened  again  to  8 mm.  diam.  and  contracted  at 
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the  throat,  with  3 oblong  indentations  above  the  ovary  in  line 
with  inner  segments  ; outer  segments  free  for  11  mm.  red  with 
narrow  pink  margins,  5 — 6 nerved,  apices  brownish,  sub-acute,  slightly 
spreading  ; inner  segments  white  shading  to  yellow  above  with  a 3- 
nerved  red  keel,  free  on  margins,  dorsifixed  to  tube,  apices  sub-acute, 
slightly  spreading.  Filaments  as  long  as  perianth,  pale  yellowish- white  ; 
Anthers  brown,  minute,  2 mm.  long,  0-5  mm.  broad,  just  exserted,  at 
length  withdrawn  into  perianth.  Style  pale  yellow,  included.  Ovary  pale 
green,  5 mm.  long  3 mm.  diam. 

Aloe  Duckeri,  Christian,  sp.  nov.  in  Sect.  Saponariae  Berg. 

Affinis  ad  A.  melsetterensis  Christian,  sed  in  eo  quod  planta  robustiora, 
interdum  breviter  caulescens  est,  foliis  majoribus  immaculatis,  forma 
racemorum,  bracteis  minoribus,  pediceUis  brevioribus  et  forma  florum 
diflfert. 

Planta  succulenta,  acaulis  vel  breviter  caulescens,  truncus  validus, 
usque  20  cm.  altus,  et  9 cm.  diam.  Folia  dense  rosulata,  patentia,  re- 
curvula,  ovato-lanceolata,  acuminata,  usque  54  cm.  longa,  10  cm.  lata, 
et  1 cm.  crassa,  canaliculata,  supra,  viridia,  subtus,  pallidiora,  utrinque 
lineata,  striata,  immaculata,  ad  margines  linea  tenui  alba  cartilaginea 
cincta,  dentibus  pallide  brunneis  deltoideis  patentibus,  2 — 3 mm.  longis, 
et  12 — 20  mm.  distantibus  armata,  interstitiis  rectis.  Inflorescentia 
erecta,  paniculata,  usque  1.25  m.  alta,  supra  medium  ramosa.  Pedun- 
culus  validus,  viridis.  Bracteae  ramos  inferiores  subtendentes,  9 cm. 
longae,  2 cm.  latae.  Rami  6 — 9 arcuato-erecti,  inferiores  40  cm.  longi, 
8 mm.  diam.,  interdum  sub-ramosi,  bracteati.  Racemi  densi,  capitati, 
breviter  conico-cylindrici,  9 cm.  longi,  12  cm.  diam.  Bracteae  subulatae, 
10  mm.  longi,  basi  4 mm.  latae,  8-nervatae.  Pedicelli  arcuato-erecti, 
30  mm.  longi.  Perianthium  rubrum,  37  mm.  longum,  circa  ovarium 
12  mm.  diam.,  supra  ovarium  6 mm.  diam.,  abrupte  constrictum,  bine 
ad  9 mm.  diam.  sensim  ampliatum,  et  faucem  versus  constrictum,  vix 
decurvulum  ; segmenta  exteriora  per  12  mm.  libera,  multi-nervata  ; 
segmenta  interiora  libera,  5-nervata,  ad  apices  patentia.  Filamenta 
pallide  flava,  inclusa.  Antherae  paulo  exsertae.  Stylus  flavus,  tandem 
exsertus.  Ovarium  9 mm.  longum,  3 mm.  diam. 

Habitat : Nyasaland,  near  Livingstonia  Mission,  alt.  5,000  ft.  B.  D. 
Burtt  5862  in  Herb.  Christian  (type). 

This  Aloe  was  first  collected  about  seven  miles  W.  of  Livingstonia 
Mission,  Nyasaland  alt.  5000  ft.  in  July,  1934,  by  Mr.  H.  C.  Ducker,  who 
is  in  charge  of  the  Cotton  Experiment  Station,  P.O.  Salima,  Nyasaland, 
in  whose  honour  it  is  named  and  from  whom  Mr.  Burtt  obtained  his 
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living  material.  It  is  found  growing  on  Brachystegia  covered  hills  near 
Livingston!  a Mission. 

The  photograph  is  of  a plant,  kindly  sent  me  by  Mr.  Ducker,  which 
flowered  in  the  garden  at  Ewanrigg  in  July — August,  1940. 

The  inflorescence  resembles  that  of  a very  strong  form  of  A.  mel- 
setterensis  which  occurs  on  Inyanga  Downs,  S.  Rhodesia,  but  is  readily 
distinguished  from  this  sp.  by  its  conical  racemes,  in  which  the  buds, 
although  at  first  green,  change  colour  sooner,  thereby  not  giving  the 
bi-coloured  effect  to  the  racemes  as  in  A.  melsetterensis.  The  bracts  are 
smaller  and  more  multi-nerved  ; the  pedicels  are  shorter  and  the  shape 
of  the  flowers  quite  distinct.  In  our  new  sp.  the  perianth  is  rounded  over 
the  ovary  and  then  abruptly  constricted,  whereas  in  A.  melsetterensis  it 
is  gradually  constricted  from  above  the  base  towards  the  middle. 

Description  : A succulent  plant,  acaulescent,  or  with  a short  stout 
stem,  up  to  20  cm.  high  and  9 cm.  diam.  Leaves  many,  densely  rosulate, 
spreading,  somewhat  recurved,  ovate-lanceolate,  acuninate,  up  to  54 
cm.  long,  14  cm.  broad  when  flattened,  and  1 cm.  thick  in  the  middle, 
deep  green  on  the  face,  paler  milky-green  on  the  back  with  darker  green 
longitudinal  lines  and  striations  on  both  faces,  immaculate,  concave  on 
the  face  towards  the  base,  deeply  channelled  above,  convex  on  the  back 
low  down,  rounded  above  ; margins  acute,  with  a narrow  white  trans- 
lucent cartilaginous  border  armed  with  pale-brown  spreading  deltoid 
teeth  2 — 3 mm.  long  and  12 — 25  mm.  apart,  closer  towards  the  base, 
interspaces  straight.  Inflorescence  erect,  a panicle,  branched  from  above 
the  middle,  1-25  m.  high,  the  upper  lateral  branches  longer  than  the 
terminal.  Peduncle  green,  laterally  compressed,  6 cm.  wide  and  2-5 
cm.  thick  above  the  base,  slightly  sulcate,  naked.  ^Bracts  subtending 
lower  branches  green,  leathery,  9 cm.  long,  2 cm.  wide  when  flattened. 
Branches  ca.  6 — 9,  arcuate-erect,  the  lowest  40  cm.  long,  8 mm.  diam., 
sometimes  sub-branched,  with  5 — 6 sterile  membranous  subulate  many 
nerved  bracts  12  mm.  long  and  6 mm.  broad  at  the  base.  Racemes 
densely  capitate,  shortly  conico-cylindric,  12  cm.  diam.  9 cm.  long,  the 
buds  green,  erect  spreading,  the  mature  flowers  pendulous.  Bracts 
subulate,  10  mm.  long,  4 mm.  broad  at  the  base,  8-nerved.  Pedicels  the 
same  colour  as  perianth,  arcuate-erect,  those  of  the  mature  flowers 
eernuous,  30  mm.  long.  Perianth  orange,  37  mm.  long,  12  mm.  diam.  over 
ovary,  abruptly  constricted  above  the  ovary  to  6 mm.  diam.,  and  widened 
again  to  9 mm.  diam.,  then  gradually  contracted  towards  the  throat, 
the  base  flat,  hardly  decurved  ; outer  segments  free  for  12  mm.,  orange 
with  narrow  yellowish  margins  and  apices,  obscurely  many  nerved,  apices 
acute,  spreading  ; inner  segments  free,  white  with  a broad  red  5-nerved 
median  line,  apices  sub-obtuse,  spreading.  'Filaments  as  long  as  perianth, 
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pale  yellow,  widened  and  flattened  low  down.  Anthers  pale  brown, 
3 mm.  long,  just  exserted.  Style  yellow,  at  length  exserted.  Ovary  pale 
yellowish  green,  9 mm.  long,  3 mm.  diam. 

Aloe  morogoroensis  Christian  sp.  nov. 

Planta  succulenta  acaulis,  sobolifera.  Folia  ca.  20,  dense  rosulata, 
erecto-patentia  usque  ascendentia,  incurvula,  lanceolato-acuminata, 
acuta,  29  cm.  longa,  6 cm.  lata,  supra  viridia,  tempore  arido  aerever- 
tentia,  immaculata,  striata,  plana  vel  plano-concava,  apice  canaliculata, 
subtus  viridia,  immaculata,  obscure  striata,  convexa  ; ad  margines  linea 
tenui  alba  cartilaginea  cincta,  dentibus  proclivibus  planis  albis  deltoideis 
armata,  4 mm.  longa,  12 — 14  mm.  inter  se  distantibus,  intervallis  rectis. 
Inflorescentia  simplex  vel  1 — 3 ramosa,  usque  55  cm.  alta.  Pedunculus 
pallide  brunneus,  nudus,  lateraliter  compressus  ; bractea  ramum  sub- 
tendens  deltoideo-acuta,  12  mm.  longa,  scariosa,  multi-nervata  ; rami 
graciles  4 mm.  diam.,  30  mm.  longi,  ascendentes.  Bracteae  vacuae  ovato- 
acutae,  8 — 10  mm.  longae,  scariosae,  multi-nervatae.  Racemus  conico- 
cylindricus,  sub-densus,  16  cm.  longus,  gemmae  erecto-patentes,  flores 
maturae  pendentes.  Bracteae  florum  ovato-acutae,  6 mm.  longae,  basi 
3 mm.  latae,  scariosae,  multi-nervatae.  Pedicelli  idem  ac  perianthium 
colorati,  erecto-patentes,  cernui,  8 mm.  longi.  Perianthium  fusco- 
roseatum,  apice  flavescens,  cylindricum,  35  mm.  longum,  6 mm.  diam., 
medium  versus  paulo  constrictum,  denuo  ad  8 mm.  diam.  ampliatum, 
lateraliter  ad  7 mm.  diam.  compressum,  sensim  ad  faucem  contrahens, 
basi  distincte  stipitatum  ; segmenta  exteriora  fusco-roseata,  ad  apices 
flavescentia,  per  16  mm.  libera,  5 mm.  lata,  obscure  multi-nervata, 
apices  vix  patentes,  sub-acuti  ; segmenta  interiora  ad  apicem  viridentia, 
linea  media  pallide  rosea,  multi-nervata,  ad  margines  libera,  dorsifixa, 
apices  obtusiores.  Filamenta  perianthium  aequantia.  Antherae  pallide 
brunneae,  3-5  mm.  longae  brevissime  exsertae.  Stylus  pallide  flavus, 
inclusus.  Ovarium  pallide  viride,  5 mm.  longum,  2-5  mm.  diam. 

Habitat  : Tanganyika  Territory,  Morogoro,  Burtt  5718  in  Herb. 
Christian,  type,  in  Herb.  Kew,  in  Herb.  B.  Mus  ; Morogoro  Hist.  Mkumbe 
Hill,  Burtt  5173,  in  Herb.  Christian,  in  Herb.  Kew  and  in  Herb.  B.  Mus  ; 
also  seen  on  the  Uluguru  Mts.,  the  Usambara  Mts.,  on  Mt.  Luemba  near 
Kilosa  and  the  Inselbergs,  Masai  Steppes. 

This  Aloe  was  collected  by  the  late  B.  D.  Burtt  on  rocky  cliffs  near 
Morogoro  T.  T.,  in  July,  1935.  Burtt  5173  differs  slightly  from  the  type 
with  leaves  spotted  on  the  back,  with  slightly  longer  and  laxer  racemes, 
with  the  buds  spreading  instead  of  erect  spreading  and  the  flowers  tipped 
with  dark  green  instead  of  yellow. 

It  has  no  close  affinity  amongst  the  published  Aloe  spp.  but,  as  its 
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floral  characters  conform  to  Berger’s  diagnosis  of  his  section  Ferae, 
it  must  for  the  present  be  referred  to  that  section. 

The  photographs  are  of  plants  in  flower  in  the  garden  at  Ewanrigg 
in  July,  1938. 

Description : A succulent  plant,  stemless,  densely  soboliferous. 

Leaves  about  20,  rosulate,  erect-spreading  to  ascending,  slightly  incurved, 
lanceolate,  acuminate,  acute,  up  to  29  cm.  long,  6 cm.  broad,  upper 
surface  green,  becoming  copper  coloured  in  the  dry  season,  striate, 
immaculate,  flat  or  flatly  concave,  chaimelled  towards  the  apex,  lower 
surface  green  turning  copper  coloured  at  the  tips  in  the  dry  season, 
obscurely  striate,  immaculate,  except  in  young  plants,  convex  ; margins 
with  a narrow  white  cartilaginous  border  armed  with  flat  white-tipped 
deltoid  teeth  inclined  forwards,  4 mm.  long,  12 — 24  mm.  apart,  intervals 
straight.  Inflorescence  erect,  simple  or  1 — 3 branched,  up  to  55  cm. 
high.  Peduncle  pale  brown,  branched  from  about  or  below  the  middle, 
laterally  compressed.  Bract  subtending  lower  branch  deltoid-acute, 
12  mm.  long,  scarious,  many- nerved.  Branches  slender,  4 mm.  diam., 
30  mm.  long,  ascending  or  arcuate-erect.  Sterile  bracts  ovate-acute, 
8- — 10  mm.  long,  scarious,  many-nerved.  Racemes  conical-cylindric, 
sub-dense,  16  cm.  long,  the  buds  erect-spreading,  tipped  with  green,  the 
mature  flowers  pendulous.  FI.  Bracts  ovate-acute,  6 mm.  long,  3 mm. 
broad  at  the  base,  scarious,  many-nerved.  Pedicels  the  same  colour  as 
perianth,  erect-spreading,  cernuous,  8 mm.  long.  Perianth  dark-rose 
changing  to  yellow  at  the  tips,  35  mm.  long,  6 mm.  diam.  over  ovary, 
gradually  slightly  constricted  towards  the  middle,  on  under  side  only, 
again  widened  to  8 mm.  diam.  and  contracted  towards  the  throat, 
laterally  compressed  to  7 mm.  diam.,  the  base  stipitate  ; outer  segments 
dark  rose  shading  to  yellowish  or  greenish-yellow  at  apices,  free  for 
16  mm.,  5 mm.  broad,  obscurely  many-nerved,  apices  sub-acute,  hardly 
spreading  ; inner  segments  free  on  margins,  dorsifixed  to  tube,  pinkish- 
white  shading  to  greenish-yellow  at  apices,  with  a broad  rose  coloured 
many-nerved  median  line,  apices  more  obtuse,  hardly  spreading.  Fila- 
ments as  long  as  perianth,  pale  yellow  above,  white  and  flattened  below. 
Anthers  pale  brown,  just  exserted,  3.5  mm.  long,  very  narrow.  Style 
canary  yellow,  included.  Ovary  pale  green  or  pale  brown,  5 mm.  long, 
2-5  mm.  diam.  cylindric,  slightly  acuminate. 

Aloe  floramaculata,  Christian  sp.  nov. 

Affinis  A.  Engleri  Berger  habitu  et  forma  foliorum,  sed  planta  acaulis 
est  foliis  carnosioribus.  Ab  A.  Erensii  Chris.,  omnibus  partibus  majoribus, 
foliis  immaculatis,  inflorescentia  longiora  magis  ramosa  et  colore  florum 
differt.  Sectionem  propriam  constituere  debet. 
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Planta  acaulis,  sobolifera.  Folia  ca.  20.  dense  rosulata,  apices  versus 
paulo  recurvata,  ovato-lanceolata,  acuminata,  60  cm.  longa,  12  cm. 
lata  et  1-3  cm.  crassa,  viridia,  nitida,  immaculata,  supra  prope  basim 
concava,  superne  leviter  canaliculata,  subtus  convexa  vel  rotundata  ; 
ad  margines  dentibus  robustis  viridibus  apices  brunneis  deltoideis  patenti- 
bus  pungentibus,  4-5  mm.  longis,  16 — 25  mm.  inter  se  distantibus  armata. 
Inflorescentia  erecta,  usque  1-6  m.  alta,  infra  medium  ramosa,  ramis 
8 — 12,  obliquo-patentibus,  inferioribus  sub-ramosis,  8 mm.  diam.,  63  cm. 
longis.  Pedunculus  nudus,  pallide  brunneus,  pruinosus,  infra  compressus, 
supra  teres.  Racemi  sub-laxi,  laterales  subsecundiflori,  terminates  erecti, 
cylindrico-acuminati  vel  sub-secundiflori,  38  cm.  longi.  Bracteae  ovato- 
acutae,  apiculatae,  5 — 7 mm.  longae,  5 mm.  latae,  6-nervatae.  Pedicelli 
10  mm.  longi.  Perianthium  paUide  rubrum  maculis  obscuris  punctatum, 
cylindricum,  rectum,  45  mm.  longum,  11  mm.  diam.,  medium  versus 
sensim  paulo  constrictum,  iterum  ampliatum,  basi  planum,  baud  stipi- 
tatum  ; segmenta  exteriora  per  16  mm.  libera,  marginibus  apicibus 
que  flavescentibus,  bis  autem  paulullo  patentibus,  sub-acutis  ; segmenta 
interiora  ad  margines  libera,  dorsifixa,  alba,  apicem  versus  flavescentia, 
rubrocarinata,  obscure  7-nervata,  apicibus  obtusioribus  et  patentioribus. 
Filamenta  exserta.  Antherae  4 mm.  longae,  demum  in  periantbium 
retractae.  Stylus  exsertus.  Ovarium  8 mm.  longum  5 mm.  diam. 

Habitat  : Tanganyika  Territory  ; Sbinyanga  Dist.,  Burtt  5159  in 
Herb.  Christian,  in  Herb.  Kew,  and  in  British  Museum  ; Singida 
Dist.,  Burtt  6551  in  Herb.  Christian,  in  Herb.  Kew,  and  in  Herb.  B.  M. 
Oldango,  in  Nat.  Herb.  Pretoria  Pole-Evans  and  J.  Erens  No.  1019  ; 
Kenya  Colony  ; Garibani  nr.  Sultan  Hamud,  Cor.  Mus.  10249  ; 
Kedong,  Rift  Valley,  Christian  1098. 

This  distinctive  Aloe  was  first  collected  by  the  late  B.  D.  Burtt, 
Botanist  to  the  Div.  Tsetse  Research  T.T.  in  April  1935  in  the  Makumba 
Valley,  Shinyanga  Dist.,  alt.,  3,900  ft.  growing  in  clumps  in  hard-pan 
soils  of  shallow  drainage  valleys,  also  along  seasonal  rivers  among 
Commiphora  campestris,  Acacia  mellifera  and  Anisotes  dumosus. 

Its  most  distinctive  and  unusual  character  is  the  spotting  on  the 
flowers.  Material  was  submitted  to  Dr.  J.  C.  Hopkins,  Senior  Govt. 
Plant  Pathologist,  Salisbury  who  kindly  reported  as  follows  ; “ The 
pate  specks  on  flowers  is  not  due  to  a pigment,  but  are  pate  translucent 
spots  or  stripes  caused  by  the  presence  of  bubbles  of  gas  in  the  sub- 
epidermal  tissue.  The  gas  does  not  appear  to  be  enclosed  in  any  special 
structure.” 

Although  in  habit  and  shape  of  leaves  and  with  its  subsecund  racemes 
it  bears  some  resemblance  to  A.  Engleri  Berger  in  section  Aeihiopicae, 
the  shape  of  the  flowers  differs  from  those  of  the  spp.  in  this  Section  and 
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is  much  nearer  that  of  A.  Erensii  Christian.  It  is  probable  that  a new 
series  will  have  to  be  constituted  to  include  our  new  species,  A. 
Erensii  and  several  new  unpublished  Tropical  African  species.  The 
photo  is  of  a plant  which  was  in  flower  in  the  garden  at  Ewanrigg  on 
15/7/38. 

Description  : An  acaulescent  succulent  plant,  soboliferous.  Leaves 
ca.  20,  densely  rosulate,  erect-spreading,  slightly  recurved  towards  the 
apex,  ovate-lanceolate  acuminate,  up  to  60  cm.  long,  12  cm.  broad  and 
1 • 3 cm.  thick  in  the  middle,  green,  glossy,  unspotted  ; sap-yellow  ; 
upper  surface  broadly  concave  near  the  base,  channelled  towards  the 
apex,  the  lower  surface  convex  low  down,  rounded  above  ; margins 
obtuse,  sometimes  with  a narrow  pale-pink  cartilaginous  line  armed  with 
thick  green  deltoid  brown  or  black  tipped  pungent  spreading  teeth 
4-5  mm.  long  and  16 — 25  mm.  apart,  interspaces  straight.  Inflorescence 
erect,  1 — 2 from  same  rosette,  up  to  1-6  m.  high  branched  from  below 
the  middle  with  8 — 12  oblique  slender  branches,  the  lowest  8 mm.  diam., 
63  mm.  long.  Peduncle  pale  brown,  pruinose,  laterally  compressed  low 
down,  35  mm.  wide  above  the  base  and  12  mm.  thick,  terete  above. 
Terminal  raceme  sublax  cylindric-acuminate  or  sub-secund,  erect,  up 
to  38  cm.  long,  the  lateral  sub-secund  flowered.  Bracts  ovate-acute 
apiculate,  5 — 7 mm.  long,  5 mm.  broad,  6-nerved,  scarious.  Pedicels 
up  to  10  mm.  long.  Perianth  Jasper  red  (R.C.S.  pi.  XIII)  to  bright 
flame  red,  obscurely  spotted  with  minute  lenticular  spots,  cylindric, 
straight,  trigonous,  up  to  45  mm.  long,  11  mm.  diam.,  over  ovary, 
gradually  slightly  constricted  to  8 mm.  in  the  middle  and  again  widened 
to  10  mm.,  the  base  flat,  not  at  all  stipitate  ; outer  segments  free  for 
16  mm.  shading  to  yellowish  at  margins  and  apex,  apices ' sub-acute, 
slightly  spreading  ; inner  segments  free,  or  free  on  margins,  dorsifixed 
to  the  tube,  white,  shading  to  dull  yellow  at  apex,  with  a red  keel  obscurely 
7-nerved,  the  apices  more  obtuse  and  more  spreading.  Filaments  unequal, 
exserted,  included  portion  white,  exserted  portion  yellow.  Anthers 
light  brown,  4 mm.  long,  at  length  withdrawn  into  perianth.  Style  yellow, 
exserted.  Ovary  pale  green  9 mm.  long,  4 mm.  diam.  at  base. 


Aloe  mwanzana,  Christian  sp.  nov.  Nulli  alii  affinis.  Forsitan  in 
§ Tropicales  pertinet. 

Planta  succulenta,  acaulis,  sobolifera.  Folia  ca  18 — 20  dense  rosulata, 
ascendentia  vel  erecto-patentia,  apicem  versus  recurvula,  ovato-lanceo- 
lata,  attenuata,  usque  75  cm.  longa,  prope  basim  11  cm.  lata,  supra 
basim  versus  lato-concava  apicem  versus  canaliculata,  olivaceo-viridia, 
nitida,  tempore  arido  aerevertentia,  m-aculis  sparsis  longis,  tenuo- 
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lenticularibus  profuse  picta,  subtus  basim  versus  convexa,  sursum 
rotundata,  maculis  brevioribus  praesertim  prope  basim  largius  picta  ; 
succus  flavus  ; ad  margines  linea  brunea  cartilaginea  cincta,  dentibus 
rubro-brunneis  deltoideis  proclivibus  armata,  3 cm.  longa  et  10 — 15 
mm.  distantibus,  intervallis  rectis.  Inflorescentia  erecta,  2 — 2-3  mm. 
alta,  circa  medium  ramis  5 — 7 ramosa.  Pedunculus  brunneus,  nudus, 
infra  lateraliter  compressus,  superne  subteres  ; rami  arcuato-erecti 
vel  ascendentes,  parce  bracteati  ; bracteae  vacuae  deltoideae,  10  mm. 
longae,  coriaceae,  multi -nervatae.  Racemi  cylindrico-attenuati,  basim 
versus  sub-laxi,  supra  densiores,  27  cm.  longi,  7 cm.  diam.  ; gemmae 
erecto-patentes,  flores  maturae  pendentes,  racemi  laterales  minores. 
Bracteae  ovato-acutae,  12  mm.  longae,  7 mm.  latae,  scariosae,  multi- 
nervatae,  pedicellos  superantes.  Pedicelli  6 mm.  longi.  Perianthium 
corallinum,  cylindricum,  trigonum,  basi  anguste-stipitatum,  34  mm. 
longum,  circa  ovarium  8 mm.  diam.,  supra  rectum,  subtus  medium  versus 
paulullo  constrictum,  denuo  ad  7 mm.  diam.  ampliatum  ; segmenta 
exteriora  per  10  mm.  libera,  ad  margines  flavescentia,  8-nervata,  ad 
apices  sub-acuta,  paulullo  petentia  ; segmenta  interiora  ad  margines 
libera,  dorsifixa,  flavo-alba,  ad  margines  et  apices  flavescentia,  carina 
rubra,  tenui,  4-nervata,  apices  obtusiores,  patentes.  Filamenta  inae- 
quafla,  exserta.  Antherae  4 mm.  longae,  demum  in  perianthium  retractae. 
Stylus  exsertus.  Ovarium  pallide  viride,  cylindri co-acuminatum,  9 mm. 
longum,  3 mm.  diam. 

Habitat : Tanganyika  Territory ; Mwanza.  B.  D.  Burtt  5816  in 
Christian  Herb.,  in  Kew  Herb.,  and  in  British  Museum. 

This  is  another  of  the  late  B.  D.  Burtt ’s  Aloe  spp.,  and  was  collected 
by  him  in  May  1935  at  Mwanza  on  the  rocky  shores  of  L.  Victoria- 
Nyanza,  also  on  rocky  hiUs  clothed  with  Brachystegia  microphylla  in 
the  Uzinza  area  W.  of  Mwanza,  where  it  also  grows  on  termite  mounds  ; 
in  the  Maswa  Dist. , on  larger  termite  mounds  ; also  near  Kakama  among 
granite  rocks  and  on  hard-pan  areas  away  from  the  Lake  Country. 

With  the  branching  habit  of  the  inflorescence,  shape  of  perianth, 
long  bracts  and  short  pedicels  this  species  has  no  close  ally  and  does  not 
flt  well  into  any  of  the  existing  Sections,  but  is  perhaps  nearest  to 
§ Tropicales. 

Description  : An  acaulescent  succulent  plant,  soboliferous.  Leaves 
18 — 20  densely  rosulate,  ascending  or  erect-spreading,  recurved  towards 
the  tips,  ovate-lanceolate,  attenuate,  up  to  75  cm.  long  and  11  cm. 
broad  near  the  base  ; upper  surface  broadly  concave  low  down,  channelled 
above,  dark  shiny  olive-green  turning  yellow  green  or  copper  colour 
in  the  dry  season,  profusely  spotted  with  long  scattered  narrow  lenticular 
greenish-white  spots  ; lower  surface  convex  low  down,  rounded  above. 
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more  profusely  spotted,  especially  towards  the  base,  with  shorter  spots  ; 
margins  with  a brown  cartilaginous  border  armed  with  brown-tipped 
horny  deltoid  teeth,  inclined  forwards,  3 mm.  long  and  10 — 15  mm. 
apart,  intervals  straight.  Inflorescence  erect,  2 — 2-3  m.  high,  branched 
from  about  the  middle  with  5 — 7 rather  short  branches.  Peduncle 
brown,  naked,  laterally  compressed  below,  sub-terete  above.  Branches 
arcuate-erect  or  ascending,  sparsely  bracteate.  Sterile  bracts  deltoid, 
10  mm.  long,  leathery,  many-nerved.  Raceme  cylindric-attenuate, 
sub-lax  low  down,  more  dense  above  27  cm.  long,  7 cm.  diam.,  the  buds 
erect-spreading,  the  mature  flowers  pendulous,  lateral  racemes  much 
smaller.  FI.  Bracts  ovate-acute,  12  mm.  long,  7 mm.  broad,  scarious, 
many-nerved,  longer  than  the  pedicels.  Pedicels  6 — 7 mm.  long.  Perianth 
coral  red,  cylindric,  trigonous,  shortly  stipitate  at  the  base,  34  mm.  long, 
8 mm.  diam.  over  the  ovary,  gradually  slightly  constricted  above  the 
ovary  towards  the  middle  on  the  under  side  only,  and  again  widened 
to  7 mm.  diam.,  outer  segments  free  for  10  mm.  yellowish  at  the  margins, 
8-nerved,  apices  sub-acute,  slightly  spreading,  inner  segments  free, 
yellowish-white  shading  to  yellow  at  apex,  with  a narrow  4-nerved  red 
keel.  Filaments  unequal,  exserted,  pale  canary-yellow.  Anthers  terra- 
cotta, 4 mm.  long,  1 mm.  broad,  at  length  withdrawn  into  perianth. 
Style  yellow,  exserted.  Ovary  pale  green,  cylindric-acuminate,  8 mm. 
long,  3 mm.  diam. 

Aloe  Mawii,  Christian,  sp.  nov.,  quo  ad  inflorescentiam  affinis  est 
A.  ortholophae  Christian  et  Milne-Redhead ; quo  .ad  omnes  alias  pro- 
prietates  autem,  e.g.  in  quantum  est  arborescens  ab  ea  omnino  differt. 

Arborescens,  usque  1-3 — 2-6  m.  alta,  truncus  robustus,  ramosus, 
usque  8 — ^12  cm.  diam.  Folia  dense  rosulata,  patula,  recurvula, 
ensiformia,  usque  50  cm.  longa,  10  cm.  lata,  viridia,  ^ caesia,  immacu- 
lata,  utrinque  striata,  supra  late  concava  vel  canahculata,  subtus  convexa 
vel  rotundata  ; ad  margines  linea  tenui  rubra  cincta,  dentibus  deltoideis 
viridibus  apices  puniceis  uncinatis,  3 mm.  longis,  usque  16  mm.  inter 
se  distantibus  armata.  Inflorescentia  simplex,  vel  uni-ramosa,  obliqua, 
usque  1 m.  longa.  Pedunculus  subtus  viridis,  supra  brunneus,  lateraliter 
compressus,  plerumque  basim  versus  triquetrus,  prope  basim  25  mm. 
latus  et  15  mm.  crassus,  superne  parce  vacue-bracteatus.  Bracteae 
vacuae  triangulares,  acutae,  breviter  cuspidatae,  inferiores  usque  4 mm. 
longae,  10  mm.  latae,  superiores  minores.  Racemi  densi,-  secundiflori, 
longe-acuminati,  usque  35 — 40  cm.  longi.  Bracteae  minutae,  1 mm. 
longae,  3 mm.  latae.  Pedicelli  magis  robusti,  virides,  6 mm.  longi,  4 mm. 
diam.  Perianthium  rubrum,  venticoso-cylindricum,  rectum,  trigonum, 
35^ — 40  mm.  longum,  circa  ovarium  7 mm.  diam.,  medium  versus  10  mm. 
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diam.,  apice  constrictum  ; segmenta  exteriora  per  22  mm.  libera,  rubra, 
obscure  8-nervata,  apice  recta,  sub-acuta  ; segmenta  interiora  libera, 
flavo-alba,  carina  rubra  3-nervata  percursa,  apice  recta,  sub-obtusa. 
Filamenta  inaequalia,  per  10 — 12  mm.  exserta,  coarctata,  demum  in 
perianthium  retracta,  subtus  pallide  flava,  supra  nigro-purpurea  ; 
antherae  terracottae,  9 mm.  longae.  Stylus  flavus,  exsertus  ; ovarium 
pallide  viride,  9 mm.  longum,  4 mm.  diam. 

Habitat : Nyasaland ; Zomba  Plateau  alt.  4,000  ft.  No.  942  in 
Herb.  Christian  type  ; S.E.  end  of  Mlanje  Mt.  Likabula  Path,  alt. 
7,000 — 8,000  ft.  Christian  949. 

This  distinctive  Aloe  is  named  in  honour  of  Capt.  H.  A.  Maw,  on  whose 
property  on  Zomba  Plateau  it  grows  in  sandy  soil  amongst  rocks  along 
the  edge  of  a high  precipice.  It  has  also  been  collected  by  Mrs.  R.  Sharpe 
near  the  S.E.  end  of  Mlanje  Mt.  to  whom  I am  indebted  for  living 
material.  The  leaves  of  the  Mlanje  form  lack  the  blue  tinge  of  the  type, 
otherwise  the  two  forms  do  not  differ.  It  also  occurs  in  a deep  gorge 
of  a small  stream  on  Zomba  Plateau,  in  a small  open  glade  in  the  forest. 

With  the  exception  of  the  racemes  and  flowers  which  only  differ 
from  those  of^.  ortholopha  Christian  et  Milne-Redhead  in  minor  details 
there  is  no  other  resemblance  between  the  two  species.  The  inflorescence 
is  usually  simple,  or  with  one  lateral  branch  ; the  racemes  are  either  in 
line  with  or  spreading  at  a comparatively  slight  angle  with  the 
peduncle.  The  length  of  the  perianth  varies  considerably  in  different 
plants,  from  35 — 40  mm.  occasionally  longer. 

Plate  XXIII,  Fig.  1,  is  of  a young  plant  collected  in  the  type 
locality  in  July,  1938,  which  flowered  in  the  garden  at  Ewanrigg  in 
June,  1939. 

Description  : An  arborescent  plant  up  to  4 — 8 ft.  high,  the  heads 
dividing  and  becoming  branched.  Stem  stout  up  to  8 — 12  cm.  diam. 
Leaves  densely  rosulate,  spreading  or  erect-spreading,  recurved, 
ensiform,  50  cm.  long,  10  cm.  broad,  green  with  a bluish  tinge,  immaculate, 
upper  surface  striate,  broadly  concave  or  channelled,  lower  surface 
striate,  convex  or  rounded  ; margins  acute,  with  a narrow  reddish  border 
armed  with  green  pink-tipped  uncinate  deltoid  teeth,  3 mm.  long  and 
16  mm.  apart  in  the  middle,  closer  towards  the  base  and  apex,  inter- 
spaces straight.  Inflorescence  simple  or  with  one  lateral  branch,  rising 
obhquely,  up  to  1 m.  long.  Peduncle  green  below,  browii  above,  laterally 
compressed  low  down,  triangular  in  cross  section,  25  mm.  broad,  and 
15  mm.  thick  near  the  base,  sub-terete  above,  slightly  furrowed,  sparsely 
sterile  bracteate  below  the  raceme.  Sterile  bracts,  the  lowest  broadly 
triangular-acute,  shortly  cuspidate,  4 mm.  long,  10  mm.  broad,  the  upper 
smaller.  Raceme  dense,  secund-flowered,  long-acuminate,  33  cm.  long. 
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the  flowers  slightly  retrorse.  Floral  bracts  small,  1 mm.  long,  3 mm.  broad, 
triangular-acute,  shortly  cuspidate.  Pedicels  stout,  green  with  a pinkish 
globose  swelling  above,  sharply  constricted  at  junction  with  perianth, 
6 mm.  long,  4 mm.  diam.  Perianth  red,  cylindric  ventricose,  straight, 
35 — 40  mm.  long,  sometimes  longer,  7 mm.  diam.  over  ovary,  gradually 
widened  to  10  mm.  in  the  middle,  thence  gradually  constricted  towards 
the  mouth,  broadly  trigonous  ; outer  segments  free  for  22  mm.  obscurely 
8-nerved,  apices  straight,  sub-acute  ; inner  segments  free,  yellowish 
white  with  a 3-nerved  red  keel,  lanceolate,  11  mm.  broad,  apices  sub- 
obtuse,  straight,  tightly  clasping  the  fllaments.  Filaments  exserted  for 
ca.  12  mm.,  included  portion  pale  yellow,  exserted  portion  blackish  purple, 
widened  and  flattened,  tightly  pressed  together  ; anthers  terracotta, 
9 mm.  long,  2 mm.  broad,  at  length  withdrawn  into  perianth  ; style 
yellow,  exserted  ; ovary  pale  green,  cylindric-acuminate,  9 mm.  long, 
4 mm.  diam.,  faintly  6-lobed. 

A Proposed  new  Sub -Section  under  Section  Pachydendron  Haw. 

Since  the  new  species  A.  Mawii  Christian,  together  with  A.  globuli- 
gemma  Pole-Evans  and  A.  ortholopha  Christian  et  Milne-Redhead,  do 
not  fit  well  into  any  of  the  existing  Sections,  it  is  proposed  to  con- 
stitute a new  Sub-sect.  Ortholophae  to  include  these  three  species. 

Ortholophae,  Sub-sect.  nov.  Christian. 

Acaules  vel  caulescentes.  Folia  dense  rosulata,  lanceolata  vel  ensi- 
formia,  erecto-patula  vel  erecto-incurvula,  viridia-  vel  glauca.  Inflores- 
centia  obliqua,  simplex  vel  ramosa,  rami  rhachidesque  i robusti  ; 
racemi  obhqui  vel  horizontales,  densi,  secundiflori,  longe  acuminati  ; 
bracteae  parvae  ; pedicelli  breves,  robusti.  Perianthia  cylindrico- 
ventricosa,  segmentis  dr  medium  connatis  ; filamenta  vahda,  pur- 
purascentia,  longe  exserta,  demum  retracta  ; stylus  exsertus. 

Key. 

(i)  Acaulis.  Folia  rigida,  crassa,  ovato-lanceolata,  erecto-incurvula,  glauca. 
Inflorescentia  plerumque  tri-ramosa.  Racemi  horizontales. 

A.  ortholopha  Chris,  et 

Milne-Redliead. 

(ii)  Acaulis.  Folia  haud  rigida,  tenuiora,  erecto-patentia,  lanceolato-ensiformia, 
glauca.  Inflorescentia  ramosiora.  Racemi  obliqui. 

A.  globuligemma  Pole-Evans. 

(iii)  Arborescens.  Truncus  validus,  ramosus.  Folia  erecto-patula,  ensiformia, 
recurvula,  viridia.  Inflorescentia  simplex  vel  imi -ramosa  : bracteae  breviores. 

' A.  Mawii  Christian. 
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It  is  interesting  to  follow  up  the  gradual  transition  from  erect  cylindric 
racemes  to  oblique  sub-secund,  and  finally  horizontal  secund  racemes 
of  spp.  in  the  Sect.  Pachydendron  Haw.,  which,  however  much  they  may 
differ  in  vegetative  habit  and  growth,  in  their  floral  characters  show  their 
close  relationship  to  one  another,  and  are  characterised  by  their  small 
bracts,  short  stout  pedicels  and  cylindric-ventricose,  or  clavate-cylindric 
perianths,  with  their  genitals  long-exserted,  and  to  notice  how  this  change 
becomes  more  accentuated  the  further  north  we  travel.  A corresponding 
change  also  takes  place  in  the  colour  of  the  exserted  portion  of  the  fila- 
ments which  becomes  darker,  finally  an  almost  black  purple,  as  we 
approach  the  tropics.  Another  noticeable  feature  is  the  gradual  rise  and, 
again,  fall  in  the  number  of  racemes  on  a single  inflorescence. 

Starting  with  A.  ferox  Mill,  at  the  south-western  extremity  of  their 
range,  between  Caledon  and  Swellendam  in  the  Cape  Province,  with 
5 — 8 erect  cylindric  racemes,  and  gradually  increasing  in  number  through 
A.  spectabilis  Reyn,  in  mid-Natal  with  up  to  14  sub-erect  or  sub-oblique 
d;  sub-secund  racemes,  then  reaching  their  maximum  about  mid-way 
along  their  range  of  nearly  2,000  miles  in  A.  MarlotJiii  Berger  in  the  Trans- 
vaal, with  up  to  20  or  more  ± horizontal  secund  racemes.  From  this 
point  a sharp  decline  in  the  number  of  racemes  commences  and  falls 
through  A.  globuligemma  Pole-Evans  in  the  N.E.  Transvaal  and  extending 
north  into  S.  Rhodesia,  with  6 — 8 oblique  secund  racemes,  to  A.  ortho- 
lopha  Christian  et  Milne-Redhead  in  the  northern  portion  of  S.  Rhodesia 
with  3 — 4 horizontal  secund  racemes  and  finally  to  A.  Mawii  Chris- 

tian at  the  northernmost  limit  of  their  range  on  Zomba  Plateau,  Nyasa- 
land,  with  one  or  at  the  most  two  ^ horizontal  secund  racemes. 

Reynolds  in  Vol.  Ill,  pt.  Ill,  July,  1937,  of  this  Journal  goes  fully 
into  the  relationship  of  A.  ferox  Mill.,  his  new  sp.  A.  sp>ectabilis  Reyn, 
and  A.  Marlothii  Merger  and  shows  that  A.  spectabilis  Reyn,  does  not 
grade  into  A.  ferox  Mill,  to  the  south,  the  intervening  country  between 
the  most  north-easterly  limit  of  the  latter  in  Pondoland,  and  the  most 
southerly  limit  of  the  former  in  mid-Natal,  being  occupied  by  two  other 
spp.,  A.  candelabrum  Berger  and  A.  Thraskii  Bak.,  but  that  it  does  merge 
into  A.  Marlothii  to  the  north. 

It  will  be  seen  that  the  first  change  in  the  angle  of,  and  the  distri- 
bution of  the  flowers  in  the  racemes,  occurs  in  A.  spectabilis  Reyn,  but 
it  is  not  until  we  meet  A.  Marlothii  Berg,  further  north,  in  the  Transvaal, 
that  the  colour  of  the  filaments  suddenly  changes  from  orange  to  purple. 

For  the  purposes  of  this  argument  only  those  spp.  showing  these 
changes  have  been  referred  to.  A.  africana  MiU.,  with  its  differently 
shaped  flowers,  A.  candelabrum  Berg.,  A.  Thraskii  Bak.,  and  A.  nitens 
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Bak.,  all  have  erect  cylindric  racemes,  but  do  not  affect  the  case  as  they 
occur  to  the  south  of  the  point  where  the  change  begins. 

There  remains  a small  group  of  4 spp.,  all  acaulescent  or  with  a short 
stem,  including  and  closely  related  to  A.  aculeata  Pole-Evans  which, 
with  their  erect  cylindric  racemes,  do  not  conform  to  the  rule.  Of  these 
only  A.  aculeata  Pole-Evans  extends  up  north  into  S.  Rhodesia  beyond 
the  range  of  A.  Marlothii  Berger.  Finally  there  is  A.  excelsa  Berger  widely 
spread  and  confined  to  S.  Rhodesia,  with  its  inflorescence  a rounded 
panicle,  having  the  lower  racemes  oblique  and  the  upper  erect  and  which, 
as  far  as  the  characters  we  have  been  discussing  are  concerned,  would 
appear  to  be  a reversion  to  some  of  the  more  southerly  species. 


Plate  XIX.  Aloe  Duckeri,  Christian. 


Fig.  1.  Fig. 

Pi  ATT3  XX.  Aloe.  moroporoenHix,  Chri.stian. 

Fig.  1.  Plant  in  flower  in  Ewanrigg  Garden,  10  June,  1939. 

Fig.  2.  Flowers  1/1. 


Plate  XXI.  Aloe  foraniacuUila.  Cliristiaii. 


Plate  XXII.  Aloe  mwanzana,  Christian. 

Fig.  1.  Plant  in  Flwanrigg  Garden,  5 July,  11)38. 
Fig.  2.  Flowers  1/1. 


Pt.atk  XXITT.  Aloe  Mawii.  Christian. 


Obituary. 
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OXALIS  POLYPHYLLA  JACQ.  AND  ITS  VARIETIES. 

By  Paymaster-Captain  T.  M.  Salter,  R.N.  (Ret.). 

Four  illustrations  of  this  very  common  plant  were  published  by 
Jacquin  : — 

0.  polyphylla,  Jacq.  in  OxaUs  Monographia  tab.  39. 

O.  amoena,  Jacq.  in  Hort.  Schoenbr.  II,  tab.  206. 

0.  fiUfolia,  Jacq.  in  Hort.  Schoenbr.  Ill,  tab.  273. 

0.  versicolor  (corrected  to  0.  polynhi/lla  in  the  letterpress)  in  leones 
Rar.  Ill,  tab.  473. 

Although  specimens  can  be  found  to  match  these  figures,  in  view  of 
the  high  degree  of  variation  in  the  species,  there  appear  to  be  no  grounds 
for  upholding  either  O.  amoena  or  0.  filifolia  even  as  varieties.  Previous 
authors  have  cited  Burman’s  figure  in  PI.  Afr.  Rar.  tab.  27,  f.  1 as 
0.  polyphylla.  The  drawing,  particularly  of  the  leaves,  is  so  execrably 
bad  that  it  is  quite  unrecognisable. 

UnUke  most  species  of  Oxalis  it  shows  a great  deal  of  variation  in 
the  bulb.  In  some  forms  the  tunics  are  thin  and  chestnut- brown  in 
colour,  in  others  rigid  and  darker,  while  sometimes  they  exude  a copious 
gummy  excretion  which  hardens  and  forms  a somewhat  shapeless  outer 
coating  to  the  bulb  or  series  of  bulbs,  which,  in  the  case  of  old  plants, 
may  be  welded  together  with  it. 

The  gummy  bulb  excretion  only  seems  to  be  present  in  plants  growing 
in  sandy  soil  and  does  not  occur  in  those  found  in  gravel  or  heavier  soils, 
yet  colonies  growing  in  almost  pure  sand  may  show  no  trace  of  it.  Nor 
does  it  appear  to  be  related  to  the  age  of  the  bulb  which  in  this  species 
is  very  long-lived.  A fairly  large  non-gummy  bulb  showed  on  dissection 
about  30  alternating  layers  of  protective  tunics  and  old  nutritive  scales, 
proving  its  age  to  be  at  least  30  years,  there  being  no  means  of  ascertaining 
whether  any  of  the  outer  (earlier)  layers  had  rotted  away  in  the  course 
of  time. 

Except  in  the  case  of  the  varieties  described  here  it  has  not  been 
found  possible  to  correlate  the  bulb  variations  with  any  other  distinct 
character.  The  corolla  varies  from  white  or  pink  to  purplish  red  and  the 
sepals  vary  in  width  and  shape,  but  the  differences  in  the  width  of  the 
leaflets  are  probably  entirely  due  to  habitat  and  conditions  of  growth. 
The  ovary  chambers  are  2 — 3-ovuled. 
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The  typical  form  occurs  as  far  north  as  the  Wellington  and  Malmes- 
bury Divisions  and  is  recorded  from  all  along  the  southern  Coastal  Belt 
as  far  east  as  Port  Elizabeth. 

The  dividing  line  between  0.  polyphylla  and  0.  falcatula  Salter 
{0.  falcata  Sond.)  is  somewhat  thin.  The  typical  forms  of  both  species 
occur  on  Lion’s  Head  and  are  readily  separable,  but  certain  intermediates 
with  more  pubescence,  narrower  attenuate  sepals  and  inconspicuous  or 
obsolete  calli  on  the  leaflets  and  sepals  (e.g.  Salter  8388,  Groot  Draken- 
stein,  3343  and  6605,  near  Durbanville  and  4494,  near  Paarl)  seem  to 
merge  progressively  from  the  former  species  towards  the  latter. 

Zey.  218,  in  Berlin  Herbarium  has  been  cited  as  0.  polyphylla,  but 
the  specimens  bearing  this  number  in  Sender’s  Herbarium  belong  to 
O.  gracilipes  Schlechter. 

Although  it  only  seems  possible  to  treat  0.  polyphylla  as  a composite 
species  consisting  of  a large  number  of  micro- varieties,  at  the  same  time 
certain  forms  show  definite  characters  by  which  they  can  always  be 
distinguished  and  the  following  five  varieties,  three  of  which  are  here 
described  for  the  first  time,  can  be  differentiated. 

OXALIS  POLYPHYLLA  VARIETIES. 

Var.  (3  pentaphylla  (Sims)  Salter.  {0.  pentaphylla  Sims.)  The 
majority  of  the  leaves  5-foliolate,  a few  sometimes  3 — 4-foliolate.  Petals 
pale  rose. 

A common  plant  in  the  Cape  Peninsula  and  also  recorded  from 
Caledon  and  Bredasdorp  Divisions. 

Var.  Y heptaphylla,  Salter,  n.  var.  Foliola  7,  angustissima,  forma 
typica  aliter  similis. 

Hab.  Cape  Province  : Caledon  Div.,  Hermanns,  on  lower  slopes 
of  the  Klein  River  Mts.,  Oalpin  12670  {type  in  Bolus  Herbarium),  FI. 
Apl. — May. 

Similar  to  the  typical  form  in  all  respects  except  for  the  leaves  the 
majority  of  which  are  7-foliolate,  with  a few  5 — 6-foliolate. 

Var.  S puhescens,  Sond.  emend.  Salter.  {0.  polyphylla,  Jacq.,  var., 
eglandulosa  E.  & Z.,  undescribed — cited  by  Sender  and  R.  Knuth  as 
var.  glandulosa).  Rather  densely  pubescent  on  all  parts.  Bulb  hard, 
black,  irregular  in  shape  and  intensely  gummy.  Leaflets  3,  the  apical 
calli  sometimes  very  inconspicuous  or  missing.  Peduncles  cauline  or 
apical.  Sepals  linear-lanceolate  attenuate,  with  or  without  apical  calli. 
Corolla  tube  very  narrowly  funnel-shaped  ; petals  oblanceolate,  much 
narrower  than  in  the  typical  form,  the  lamina  rose-purple,  pale  lilac 
or  white,  somewhat  acute  at  the  apex.  Ovary  chambers  1-ovuled. 


Oxalis  pohjphylla  Jacq.  and  its  Varieties.  193 

Hab.  Cape  Province  ; Clanwilliam  Div.,  Brakfontein,  E.  Z.  6963 
(type)  colourless,  Salter  2067  (cult),  white  ; in  sandy  ground  at  the 


(Salter  8117).  Del.  T.  M.  Salter. 

summit  of  Grey's  Pass,  Suiter  750.  4430.  8123,  rosy-purple  ; Warm 
Baths,  F.  BoUe  (Eol.  Herb.  14600,  14607,  14626)  pale  lilac 

Some  of  Mr.  Bolus’  specimens  are  elongate  with  leaflets  up  to  i 
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mm.  broad  and  nearly  all  the  peduncles  are  cauline.  These  are  evidently 
shade  forms.  Specimens  from  open  situations  produce  both  cauline  and 
apical  peduncles. 

Var.  c alba,  Salter,  n.  var.  Planta  albo-pubescens.  Bulbus  minor, 
late  ovoideus  vel  subglobosus,  apice  acutus,  tunicis  papyraceis  paUi- 
dioribus,  non  gumminosis.  Caulis  brevis  vel  vix  exsertus.  Foliola  3. 
Sepala  lanceolata,  vix  attenuata,  apice  inconspicue  bicallosa.  Corolla 
alba,  tubo  infundibuliforme  luteo  : petala  striis  minutis  punctisque 

purpureis  ad  marginem  ornata.  Ovarii  loculae  1-ovulatae. 

Hab.  Cape  Province  ; Cape  Div.,  Brackenfel,  Salter  4398  {type  in 
Bolus  Herbarium),  near  Stikland  5271  ; Stellenbosch  Div.,  near  Faure 
5251  ; Paarl  Div.,  12  miles  east  of  Klipheuvel,  6016  ; Malmesbury 
Div.,  Kalabas  Kraal,  F.  Bolus  (Bob  Herb.  14562),  Paardeberg,  Leipoldt 
(S.A.  Mus.  48369,  48370),  near  Mamre,  Salter  2071.  FI.  Apl. — May. 

A sand-loving  variety,  pubescent  as  in  the  foregoing  but  distinguished 
by  the  smaller  roundish  bulb  with  pale  dry  shining  tunics,  the  short 
stem  and  the  white  petals  which  are  powdered  towards  the  outer  margin 
with  minute  purple  streaks  and  dots.  The  petals  are  shaped  as  in  the 
typical  0.  polyphylla. 

Var.  £ minor,  Salter,  n.  var.  Planta  caespitosa  in  partibus  omnibus 
minor.  Bulbi  congesti,  gumminosi.  Foliola  3,  anguste  linearia,  apice 
bicallosa.  Sepala  lanceolata,  fere  3 mm.  longa,  glanduloso-pilosa,  apice 
callis  2 conspicuis  rubris  ornata.  Corolla  glanduloso-pilosa,  1-0 — 1-3 
cm.  longa,  rosea,  tubo  luteo.  Ovarii  loculae  1-ovulatae. 

Hab.  Cape  Province  : Worcester  Div.,  Bain’s  Kloof,  at  the  outspan 
known  as  “ The  Haunted  House,”  Leipoldt  (Salter  8117,  type  in  Bolus 
Herbarium),  Bain’s  Kloof,  near  summit,  F.  Bolus  (Bol.  Herb.  14517). 
FI.  Apl. — May. 

Differs  from  all  other  forms  in  its  small  flowers  with  glandular  sepals 
and  corolla.  The  flowers  have  not  increased  in  size  in  cultivation  and  it 
seems  to  be  a distinct  mountain  variety.  (Fig.  1.) 


Plate  XXTV. 

SELMAK  SCHOXLAXD  (1910). 


Obituary. 


195 


OBITUARY. 

SELMAR  SCHONLAND. 

August  1860 — May  1940. 

SCHONLAND  AT  GrAHAMSTOWN. 

When  Dr.  Selmar  Schonland  was  appointed  Curator  of  the  Albany 
Museum  in  July  1889,  there  commenced  a new  era  in  the  history  of  the 
museum,  and  of  botanical  science  in  the  Eastern  Province.  At  that  time 
South  Africa  had  not  taken  its  rightful  place  amongst  civilised  peoples 
in  the  advancement  of  scientific  research.  Our  primitive  conditions  in 
that  respect  were  sufficiently  indicated  by  Dr.  Schonland  himself  in 
1908  : “ When  I first  came,  there  was  scarcely  a first-class  microscope 
in  the  country,  with  the  possible  exception  of  some  in  the  hands  of  medical 
practitioners.  I am  pretty  safe  in  stating  that  there  was  no  public 
institution  owning  one.  The  South  African  Museum  in  Cape  Town, 
the  Cape  Government  Herbarium  and  the  Albany  Museum  in  Grahams- 
town  were  the  only  public  institutions  in  South  Africa  where  Natural 
Science  from  a scientific  point  of  view  was  cultivated,  and  there  were 
only  a few  enthusiasts  supporting  these  institutions,  which  were  tolerated 
rather  than  looked  upon  as  a concomitant  of  civilised  life.  The  teaching 
of  Zoology  had  never  been  attempted.  The  teaching  of  Botany  had  been 
attempted  at  the  South  African  College  by  Prof.  MacOwan,  but  had 
been  given  up.  In  a few  schools,  botany  was  taught  from  English  text- 
books with  the  usual  terrible  results.”  In  those  days,  children  were 
taught  much  about  primroses  and  skylarks,  but  nothing  about  Aloes 
and  Proteas  ! 

He  came  from  the  small  town  of  Frankenhausen  in  Germany,  and 
received  his  higher  education  and  doctor’s  degree  at  Kiel  University. 
At  Kiel,  the  Professor  of  Botany  was  A.  Engler,  the  taxonomist  who 
became  a great  authority  on  the  African  Flora.  There,  Schonland  won 
a prize  (£30,  the  biggest  prize  then  obtainable  in  any  German 
University),  as  well  as  the  degree,  for  his  essay  “ On  the  structure  and 
development  of  the  flowers  and  fruits  of  Plane  trees.”  Later  on,  a small 
share  in  Engler’s  great  work  “ Die  Naturhchen  Pflanzenfamihen  ” was 
entrusted  to  him.  After  teaching  Science  for  a year  at  Aschersleben,  he 
took  a museum  post  in  the  Agricultural  College  at  Berlin,  where  fine 
laboratories  and  an  experimental  garden  were  available. 
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In  1886,  by  invitation  of  Prof.  Bayley  Balfour,  he  went  over  to  Oxford 
as  Curator  in  the  Fielding  Herbarium.  There  he  demonstrated  and 
coached  in  Botany,  and  also  lectured  in  the  absence  of  the  professor; 
a contribution  of  permanent  value  to  the  University,  through  his  new 
methods  of  technique  in  botanical  microscopy — he  was  the  first  to  intro- 
duce serial  section-cutting  with  the  microtome  into  botanical  science. 
From  the  University  he  received  an  honorary  degree  (M.A.)  which  he 
much  valued. 

At  this  period  he  collaborated  with  Messrs.  E.  B.  Poulton  and  A.  E. 
Shipley  in  preparing  the  English  translation  of  one  of  Weismann’s  books, 
“ Essays  upon  Heredity,”  etc.,  a work  that  greatly  influenced  the  bio- 
logical philosophy  of  the  period.  He  also  helped  Sir  John  Lubbock  in 
the  preparation  of  sections  for  the  microscope,  and  frequently  stayed 
with  him  at  Farnborough. 

Thus,  he  came  to  Grahamstown  as  a trained  biologist  of  some  standing. 
In  those  days  the  Albany  Museum  was  very  immature  ; but  there  was 
a progressive  managing  committee  under  Dr.  W.  G.  Atherstone  as  Chair- 
man. The  new  curator — salary  £200  per  annum — had  ambitious  schemes, 
which  aimed  at  nothing  short  of  a new  building,  new  cases  and  a new 
collection,  and  he  strove  to  make  it  a living  centre  of  biological  research. 
All  these  things  in  due  course  materialised  : he  imported  skilled  taxi- 
dermists to  mount  the  mammals  and  birds  of  the  country  ; and,  after 
years  of  hard  work  and  the  necessary  tactful  representations,  he  induced 
a sympathetic  government  to  vote  sufficient  money  for  the  construction 
of  a new  building  and  of  new  cases.  The  building  was  brought  into  use 
early  in  the  year  1900  : the  teak  cases,  locally  made  and  all  very  ser- 
viceable, gave  a distinctive  character  to  this  museum,  and  many  of 
them  are  still  much  admired. 

All  the  time  he  was  methodically  building  up  a very  important 
botanical  collection.  He  was  indeed  creator  of  the  herbarium,  although 
its  foundations  can  be  traced  to  his  father-in-law.  Prof.  P.  MacO^van. 
In  1889  it  was  a mere  nucleus  of  less  than  1,000  sheets  : in  1926  when 
he  retired,  there  were  more  than  100,000  sheets  of  South  African  flowering 
plants,  all  fully  classified  and  identified  by  eminent  authorities.  It 
includes  many  specimens  collected  by  the  early  botanists — about  700 
sheets  of  Wm.  Burchell,  many  type  specimens  of  Ecklon  and  Zeyher, 
a most  important  collection  of  P.  MacOwan,  and  a very  large  set  collected 
by  R.  Schlechter.  The  development  of  this  herbarium  is  described  in 
R.  A.  Dyer’s  recent  book  on  the  “ Vegetation  of  the  Divisions  of  Albany 
and  Bathurst.” 

In  addition  to  the  multifarious  duties  of  a curator,  there  was  ever- 
increasing  correspondence,  both  on  purely  scientific  and  on  practical 
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subjects  such  as  plant  diseases  and  insect  pests.  In  1891  he  conducted 
experiments  with  Mr.  Tidmarsh  on  the  breeding  of  the  ladybird  Rodolia 
iceryiae  that  preys  on  Australian  bug:  in  1892  he  studied  rust  in  wheat 
at  the  request  of  Mr.  J.  X.  Merriman,  the  Treasurer- General  : in  1894, 
again  at  Government  request,  he  reported  on  the  development  of  fisheries 
at  Port  Alfred  : in  1900  he  investigated  a pineapple  disease  in  Lower 
Albany  for  the  Agricultural  Dept.  ; and  in  1908 — 1909  he  gave  good 
advice  on  Piasmopara  in  vines,  a pest  which  greatly  agitated  the  minds 
of  many  wine  farmers,  faced  with  ruin  as  they  feared.  Later  on  he 
became  increasingly  concerned  over  the  problems  of  weeds.  He  urged 
the  need  for  Government  aid  in  eradicating  jointed  cactus,  prickly  pear 
and  other  tenacious  types  that  vitally  affect  the  productivity  of  the 
the  land.  In  1923 — 1926  he  carried  out  an  experiment  for  the  Agricultural 
Department  “ On  the  reclamation  of  ruined  Pasturage  on  the  Amatolas 
near  Keiskama  Hoek,”  where,  through  overstocking,  previously  excellent 
pasturage  had  become  covered  to  an  alarming  extent  by  the  grey  ever- 
lasting known  locally  as  Helichrysum  weed.  In  the  foreword  to  the 
publication,  the  Chief  of  the  Division  of  Botany  wrote  : “ The  article 
contains  results  of  a piece  of  research  work  which  has  been  carried  out 
under  the  aegis  of  the  Botanical  Survey  during  the  last  few  years  by 
Dr.  Schonland.  It  shows  conclusively  how  large  tracts  of  waste  country 
on  the  Amatolas  can  be  converted  into  good  pasturage,  if  the  methods 
advocated  by  Dr.  Schonland  are  adopted.” 

From  the  beginning,  he  strove  to  extend  the  educational  function 
of  the  Museum.  He  lent  material  to  the  schools,  gave  lectures  to  the 
teachers  on  botanical  matters  ; to  farmers  about  noxious  and  useful 
• animals  ; to  the  members  of  the  E.P.  Literary  and  Scientific  Society  ; 
and  to  the  nurses  of  the  Albany  Hospital  “ On  some  lower  organisms 
which  are  of  importance  in  connection  with  hospital  work.”  He  wrote 
to  the  newspapers,  condemning  the  enormous  slaughter  of  small  birds 
then  occurring,  and  he  also  urged  a more  scientific  approach  to  the  problem 
of  vermin  control  by  farmers — various  unfortunate  animals,  such  as 
Manhaar  Jackals,  being  then  in  grave  danger  of  extermination,  through 
gross  misunderstanding.  In  1896  he  drew  up  what  was  probably  the 
first  list  of  Eastern  Province  birds  that  should  be  protected  ; and  it  is 
recorded  that  seven  municipalities  and  two  divisional  councils  expressed 
their  sympathy  with  the  recommendations. 

In  1910  Dr.  Schonland  resigned  his  post  as  Director  of  the  Museum, 

_ remaining  as^  Curator  of  the  Herbarium  until  1926.  In  1917  he  took  a 
leading  part  in  planning  the  Botanical  Survey  of  South  Africa,  being 
a Foundation  Member  of  the  Survey  Committee.  Our  botanical  collection 
then  became  one  of  the  regional  herbaria  of  the  Survey,  and  a botanist 
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has  been  provided  by  the  Survey  authorities  for  its  management,  although 
the  Museum  Board  has  retained  ownership. 

From  the  year  1893  onwards,  he  was  a member  of  successive  com- 
mittees which  strove  towards  the  ideal  of  University  facilities  in  Grahams- 
town,  and  whose  labours  were  rewarded  by  the  establishment  in  1904 
of  Rhodes  University  College.  As  the  Master  of  the  College  has  recently 
stated  : “Few  now  realise  how  great  a part  he  played.  When  enthusiasm 
waned  in  the  face  of  difficulties  he  never  faltered  ; working  unobtrusively 
behind  the  scenes,  he  tackled  the  difficulties  and  showed  how  they  could 
be  overcome.  Through  the  late  Mr.  Justice  Sampson  he  approached  the 
Prime  Minister,  Dr.  Jameson,  and  obtained  from  him  a promise  of  an 
Act  of  Incorporation  for  the  new  College  ; at  the  same  time,  reason  was 
given  to  hope  that  the  Rhodes  Trustees  would  help  it  with  a substantial 
grant.  When  unexpected  difficulties  arose,  it  was  Dr.  Schonland  who 
journeyed  to  Cape  Town,  persuaded  the  Prime  Minister  to  push  on  with 
the  Act  and  convinced  Sir  Lewis  Michell,  who  managed  the  financial 
affairs  of  the  Rhodes  Trustees  that  the  new  venture  was  worthy  of  their 
strong  support.”  Appropriately  therefore,  in  1904  he  was  nominated 
by  Government  to  membership  on  the  newly  formed  College  Council ; 
and  in  1905  he  became  its  first  Professor  of  Botany.  In  the  lecture  room 
he  was  able  and  lucid  : in  the  laboratory  he  stressed  the  other  vital 
function  of  a true  University,  that  of  extending  knowledge. 

Eventually  he  built  up  a strong  department,  and  earned  for  it  a 
high  reputation  throughout  the  country.  His  students  now  occupy 
responsible  positions  as  teachers,  research  workers,  and  Government 
officials  in  all  parts  of  South  Africa  and  beyond. 

He  also  functioned  with  great  ability  as  Chairman  of  the  Building 
Committee  and  under  his  direction  the  early  buildings  both  tutorial  and 
residential  arose. 

In  those  early  days  when  the  future  of  the  College  seemed  somewhat 
uncertain,  there  was  active  co-operation  between  the  Museum  and  College, 
whereby  the  Professors  of  Botany,  Geology  (E.  Schwarz),  and  Zoology 
(J.  E.  Duerden)  were  also  employed  at  the  Museum.  This  arrangement, 
planned  5 years  earlier  by  Dr.  Schonland,  worked  quite  well  until  1910, 
by  which  time  the  rapid  growth  of  the  College  made  it  impracticable. 

For  years  he  served  the  old  Cape  University  as  a member  of  the 
Council,  and  also  as  examiner  in  Botany — in  the  latter  capacity  thus 
making  early  acquaintance  with  our  present  Prime  Minister. 

For  several  years  also  he  was  a member  of  the  Grahamstown  School 
Board,  having  been  appointed  thereto  by  Government  in  1906,  when 
the  School  Board  Act  came  into  force. 

In  1927  he  retired  to  his  farm  Aylesby  near  Grahamstown,  and  there 
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was  mutual  honour  on  his  appointment  by  the  College  as  Emeritus  Pro- 
fessor. He  gradually  gave  up  investigational  work,  but  for  seven  years 
still  continued  to  serve  the  public  interest  as  a much  respected  member 
of  the  Albany  Divisional  Council. 

He  had  correspondents  and  friends  throughout  the  world  of  science, 
and  was  a member  of  various  scientific  societies  here  and  abroad — 
foundation  member  of  the  South  African  Association  for  the  Advance- 
ment of  Science,  first  member  of  its  council  for  Grahamstown  (1903), 
Vice-President  of  the  section  for  Anthropology  at  the  Johannesburg 
meeting  with  the  British  Association  in  1905,  and  President  of  the 
section  of  Botany  and  Zoology  in  1908.  He  was  a Fellow  of  the  Royal 
Society  (S.  Africa)  and  Corresponding  Member  of  the  Zoological  Society 
of  London. 

Dr.  Schonland’s  period  of  office  in  Grahamstown  must  always  be 
considered  one  of  very  remarkable  enterprise.  He  was  essentially  a 
scientist,  but  did  not  pursue  his  interests  in  a selfish  way  ; a fearless 
critic,  who  tempered  his  logic  with  humour  ; a man  of  strong  personality, 
who  sought  and  followed  truth  and  who  had  a meticulous  respect  for 
agreements. 

J.  Hewitt. 

^ :{c  :|c 

SCHONLAND  AND  SOUTH  AFRICAN  SYSTEMATIC  BOTANY. 

Schonland’s  place  among  those  who  have  worked  at  systematic 
botany  in  South  Africa  is  distinctive  : he  was  the  first  botanist  with 
publications  in  this  branch  of  botanical  science  to  his  credit  before  leaving 
Europe  ; and  the  Bibliography,  besides  giving  the  wide  range  of  the 
subjects  treated  by  him,  indicates  that  most  of  the  brief  leisure  an 
otherwise  extremely  interesting  and  active  life  could  afford  was  un- 
dauntedly devoted  to  the  continuance  of  the  systematic  work  he  had 
begun  in  Germany  and  England. 

The  most  striking  example  of  this  persistence  in  a task  involving 
much  labour  and  bristhng  with  difficulties  was  his  faithful  adherence 
throughout  his  professional  career  to  the  Crassulaceae.  He  had  contributed 
an  account  of  it  to  Engler  and  Prantl’s  Naturliche  PJlanzenfamilien,  in 
accordance  with  the  requirements  of  that  work,  and  soon  after  his  arrival 
in  South  Africa  he  turned  his  attention  to  the  large  genus,  Crassula, 
stimulating  collectors  all  over  the  country,  and  emphasising  from  the 
outset  the  importance  of  using  living  material  for  investigation.  Taking 
Harvey’s  account  in  the  Flora  Capensis  as  a starting-point,  and  “ ignoring, 
with  Harvey,  all  incompletely  characterised  species  of  older  authors,” 
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he  found  more  than  a hundred  species  were  known.  As  a result  of  Schon- 
land’s  efforts  this  number  grew  steadily  larger — many  new  species  were 
discovered  and  old  ones  rediscovered  and  localised,  and  the  genus  was 
before  long  on  the  high-road  to  a monograph.  An  important  stage  on 
the  way  was  reached  with  the  publication  of  the  Tillaeoideae,  a section 
created  by  Schonland  to  include  Tillaea  and  several  other  genera  con- 
sisting “ of  small,  mostly  annual  plants  adapted  in  the  majority  of  cases 
to  damp  conditions  (some  are  real  water  plants)  while  some  are  distinct 
Xerophytes.”  “ It  looks,”  he  adds,  “ almost  as  if  these  small-flowered 
species  had  formed  the  original  stock  from  which  the  other  Crassulas 
more  or  less  directly  originated.”  A great  number  of  collections  are 
quoted  and  Latin  descriptions  are  given  of  the  36  species  enumerated. 
Text-figures  are  supplied  from  Schonland’s  drawings  depicting  a sepal, 
petal,  stamen,  carpel,  and  nectary-scale  of  16  species,  and  26  species  are 
illustrated  by  reproductions  of  excellent  photographs  of  herbarium 
specimens  made  by  Dr.  J.  Hewitt. 

A complete  monograph  that  would  have  satisfied  the  aspirations 
of  Dr.  Schonland  was  never  written.  But  we  are  left  with  an  invaluable 
substitute  which  stiU  remains  the  only  comprehensive  work  on  the 
genus  and  is  indispensable  to  all  who  struggle  with  the  determination 
of  the  South  African  Crassulae,  as  well  worn  herbarium- copies  so  elo- 
quently testify.  This  is  the  extensive  paper  which  appeared  in  1929 
entitled  “ Materials  for  a Critical  Revision  of  Crassulaceae  (The  South 
African  Species  of  the  Genus  Crassula  L.  (emend.  Schonl.).).”  Here 
he  expresses  the  view  “ that  even  now  the  time  is  not  ripe  for  a mono- 
graph of  the  genus,  although  for  many  years  I have  studied  living  speci- 
mens in  which  I have  been  greatly  helped  by  all  South  African  botanists. 
His  main  objects  as  stated  in  this  paper  are  : “ (1)  to  arrange  the  known 
South  African  species  of  Crassula  into,  what  I consider  to  be,  natural 
groups  with  hints  on  their  possible  phylogeny  ; (2)  to  give  their  geo- 
graphical distribution;  (3)  to  unravel  the  complicated  synonymy.” 
In  wrestling  with  the  last  Schonland  must  often  have  sounded  the  depths 
of  despair.  “ I may  claim,”  he  writes,  “ to  have  made  considerable 
progress  with  it.”  More  than  20  new  species  are  described,  and  there 
are  very  useful  keys  to  the  226  species  included  in  the  work.  This  total 
might  easily  have  been  much  greater  ; for  Schonland  owns  to  being 
“ a lumper,”  giving  fair  warning  in  his  statement  that  “ many  botanists 
would  have  made  10 — 12  species  of  the  forms  I have  placed  under 
C.  rubicunda.”  One  botanist  at  least  considers  the  caution  amply  justified  ! 

More  or  less  contemporaneously  with  the  study  of  Crassula  living 
collections  of  Cotyledon  were  constantly  passing  through  Schonland’s 
hands,  and  in  1915,  following  on  an  earlier  paper  in  collaboration  with 
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E.  G.  Baker,  he  decided  to  publish  the  results  of  these  observations,  his 
chief  aim  being  to  “ group  the  known  species  as  naturally  as  possible.” 
The  40  species  comprising  the  genus  at  that  time  are  arranged  under 
2 sections  in  13  groups,  each  group  bearing  the  name  of  its  oldest  or  most 
characteristic  species.  This  account  of  the  genus,  with  its  keys  to  all 
the  species,  received  a warm  welcome,  and,  although  a good  deal  of  work 
on  Cotyledon  has  been  done  since  by  others,  it  still  holds  its  high  place 
and  serves  a useful  purpose. 

About  this  time  Schonland’s  interest  in  Cyperaceae  began,  and  in 
1922  his  Introduction  to  South  African  Cyperaceae  was  published  under 
the  auspices  of  the  Botanical  Survey  of  South  Africa.  In  order  to  give 
the  beginner  a good  start  he  had  “ every  genus  mentioned  in  the  Flora 
Capensis  and  as  far  as  possible  every  section  of  the  larger  genera  ” 
illustrated.  There  are  as  many  as  80  full-size  plates,  representing  as 
many  species,  reproduced  from  Miss  Gower’s  faithful  drawings.  All 
the  collections  examined  of  each  species  are  quoted  with  their  localities, 
and  a description  is  added  of  all  the  genera.  Ample  morphological  notes 
are  given  which,  of  necessity,  were  either  very  briefly  stated  or  altogether 
omitted  from  the  Flora  Capensis. 

In  1930  the  monograph  on  the  South  African  species  of  Rhus  appeared. 
This  important  work,  dealing  with  66  species,  is  profusely  illustrated, 
and  may  be  considered  the  most  complete  of  Schonland’s  productions. 
Previous  accounts  of  this  widely  distributed  and  extremely  variable 
genus  had  been  based  largely  upon  herbarium  material  which  was  fre- 
quently inadequate.  Schonland  had  the  advantage  not  only  of  being 
able  to  study  many  of  the  species  in  the  field,  but  also  of  getting  abundant 
living  material  from  foresters  in  different  parts  of  the  Union,  so  that  an 
enormous  number  of  collections  was  examined.  It  is  this  intimate  con- 
tact with  the  living  plant  that  makes  the  discussions  and  notes  on  various 
points  such  interesting  reading.  The  species  are  divided  into  groups  of 
closely  related  forms,  as  was  done  in  the  Cotyledon-paper,  each  group 
being  again  called  after  its  leading  species. 

More  than  40  years  ago  Schonland  was  attracted  by  Aloes  and  was 
growing  them  in  his  own  garden,  where  he  was  able  to  make  observations 
in  ideal  conditions.  Here,  at  the  time  his  first  paper  on  this  subject  was 
pubhshed,  he  had  plants  representing  “ nearly  40  species  thriving  in 
the  open.”  During  the  period  between  the  publication  of  Baker’s  mono- 
graph in  the  Flora  Capensis  in  1896  and  Schonland’s  first  paper  in  1903 
little  or  nothing  had  been  done  with  South  African  Aloes.  Half  the  number 
of  species  quoted  in  the  former  monograph  were  without  a single  locality, 
and  Schonland  expresses  the  great  hope  that  “ with  the  assistance  of 
all  those  interested  in  Botany  in  South  Africa  our  present  lamentably 
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deficient  knowledge  of  the  geographical  distribution  of  these  plants, 
which  form  such  an  important  feature  of  the  Flora  of  South  Africa  ” 
would  be  greatly  enlarged  “ and  that  the  large  number  of  new  species 
hitherto  undescribed  would  be  brought  to  light.”  One  rejoices  in  the 
thought  that,  after  he  had  himself  described  a number  of  new  species 
and  added  to  our  knowledge  of  the  old  ones,  he  lived  to  see  his  hopes 
fully  realised — that  he  saw  the  gorgeous  rockeries  in  Pretoria  which 
resulted  from  Dr.  Pole-Evans’  work  on  the  genus,  and  that  he  knew 
of  the  magnificent  success  that  has  crowned  the  untiring  efforts  of  Mr. 
G.  W.  Reynolds.  For  Schonland  was  always  generous  in  his  appreciation 
of  the  work  of  other  botanists  and  generous,  too,  in  his  acknowledgments 
of  the  help  given  to  him  by  his  assistants,  colleagues,  and  the  friends 
whom  he  encouraged  and  inspired  by  his  own  example  and  co-operation. 


* 


^ * 


L.  Bolus. 
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Herbage  Publication  Series.  Imperial  Bureau  of  Pasture  and  Forage 
Crops.  Aberystwyth.  1940. 

(a)  The  Control  of  Weeds.  Bull.  27.  pp.  168.  7s.  6d. 

(h)  Grassland  Investigations  in  Australia.  Bull  29.  pp.  10  / . s.  . 

(c)  Technique  of  Grassland  Experimentation  in  Scandinavia  and 

Finland.  Bull.  28.  pp.  50.  2s.  6d.  . , Tr  Tilftnd 

(d)  The  Breeding  of  Herbage  Plants  in  Scandinavia  and  Finland. 

Joint  Publ.  No.  3 with  Imp.  Bureau  of  PI.  Breeding  & Genetics. 

pp.  124.  4s.  6d.,  T c j-i 

The  publication  of  these  bulletins  is  evidence  of  the  realisation  of  the 

vital  importance  and  essential  nature  of  grassland  and  ^ 

human  needs,  and  for  the  need  for  co-operation  in  agricultuial  met 

.e„t  »o  g«z,  vegetat;„„ 

With  no  otLr  action  taken  are  ended  in  all  cases  where  any  degree  of  per- 
manence of  land  utiUsation  or  quality  of  product  are  aimed  at. 

The  provision  of  information  in  the  form  of  these  pubhcations  on  the 
proJedur"  and  results  from  all  over  the  world  must  be 
Llue  to  agriculturaUsts  and  all  others  interested 

some  of  the  problems  dealt  with  may  appear  specialised  and  Possi^ly 
local  in  character,  the  general  principles  involved  in  any  of  them 

^TroTmo:t  S'mct  and  general  interest  to  South  Africans  is  Bulletin  27 

"^^^LofseTin  ^illturfdue  to  weed  growth  amount  in  the 
vast  sums  annually.  This  loss  is  not  only  large  but  m some  cases  is  ■ 
sttX Tncreasing'^one.  even  gett.ng  to  the  point  ot  I*”'  ^etng  ^ 
useless  There  is  » tendency  to  look  upon  tveeds  as  P “ = 

„(  short  duration  that  are  generally  character, st.c  of  '*™ 

relativelv  small  plants  of  grassland  and  turf.  But  weeds  also  inclu 
“llery peren'nial  specie's  so»e  of  trhieh  are  of  large 
are  the  prickly  pear,  and  of  lesser  importance,  HaUa,  or  rhenosterP  . 
The  problem  of  weed  control  is  a complex  one  and  many  me  o s 

:3^li^glLVr;e"MS 

prickly  pear,  and  of  the  Cinnabar  moth  on  gw  Panada  (21 

This  bulletin  is  called  a symposium.  t g Africa’ 

U.S.A.  (3),  Germany,  Australia  (2),  New  Zealand  (2),  and  South  Africa. 
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The  contributions  cover  a wide  range  of  aspects  of  the  subject  and  are 
written  from  varied  points  of  view.  A Canadian  contribution  deals  with 
some  of  the  fundamental  problems  of  competition  between  weeds  and  crop 
plants,  their  root  systems,  and  cajjacities  for  germination.  The  articles 
from  America,  Germany,  Australia  and  New  Zealand  deal  more  directly 
with  the  practical  problem.  It  is  interesting  to  note  that  the  American 
writers  favour  chemical  means  of  control,  whereas  in  Germany  cultural 
methods,  seed  cleaning,  and  fertilisation,  are  more  favoured.  It  should 
be  mentioned  that  arable  crops  are  especially  dealt  with  in  the  latter  case 
whereas  the  former  deal  more  generally  with  all  weeds.  The  problem  of 
the  control,  clearing,  and  utilisation  of  land  infested  with  prickly  pear  is 
the  subject  of  an  article  from  Australia  and  an  account  is  given  of  this 
striking  case  of  biological  control.  Biological  control  in  New  Zealand  in 
reference  to  a number  of  species  is  dealt  with  in  another  contribution. 

The  South  African  article  deals  with  a different  aspect,  namely  poisonous 
plants.  These,  whether  native  or  not,  may  be  a serious  trouble  in  grazing 
and  must  be  looked  upon  as  in  the  same  category  as  weeds.  This  article 
deals  with  the  plants  and  the  symptoms  they  produce  rather  than  with 
the  eradication  or  control  problem. 

(6)  The  conditions  affecting  agriculture  and  pastoral  activities  in 
Australia  are  in  so  many  features  related  to  those  in  South  Africa  that 
any  account  of  them  must  provide  material  of  interest  to  this  country. 
This  bulletin  gives  outlines  of  the  main  lines  of  investigation  that  are  being 
undertaken  in  the  Commonwealth.  After  a general  introduction,  there  are 
articles  on  the  relations  of  environment  to  grassland,  plant  introductions, 
and  breeding  of  pasture  plants.  The  main  part  is  taken  up  by  accounts  of 
the  work  being  carried  on  arranged  according  to  districts.  A rather  full 
bibliography  relating  to  Australian  pasture  problems  is  appended. 

The  other  two  bulletins  deal  with  some  special  problems  in  the  northern 
countries  of  Europe,  Sweden,  Norway,  Denmark,  and  Finland.  Though 
conditions  are  in  many  ways  very  different  from  anything  in  this  country, 
there  is  much  information  that  can  readily  be  applied  with  little  change  to 
local  matters. 

(c)  This  is  an  account  of  the  methods  used  in  experiments  on  grassland 
in  these  countries.  Many  are  quite  generally  applicable  to  such  problems. 
The  methods  have  in  most  cases  been  made  as  accurate  as  possible  and  at 
the  same  time  as  simple  as  can  be  and  not  such  as  to  require  a great  ex- 
penditure of  time. 

{d)  This  bulletin  deals  with  the  breeding  of  herbage  plants  ; a field 
that  has  not  been  more  than  touched  upon  with  the  South  African  flora. 
The  result  of  selection  and  of  breeding  experiments  with  a number  of 
legumes,  grasses  and  some  other  plants  are  given.  There  is  also  an  account 
of  cytological  work  in  relation  to  pastoral  breeding. 


R.  S.  Adamson. 
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glan- 

,,  mucronata  L. 

41 

dulosa  Sond. 

..  192 

,,  Sarcocolla  L. 

41 

polyphylla  Jacq.  var.  hepta- 

phylla  Salter  . . . . 192 

polyphylla  Jacq.  var.  minor 

Salter  . . 193,  194 

polyphylla  Jacq.  var.  penta- 

phylla  (Sims)  Salter  . . 192 

polyphylla  Jacq.  var.  pube- 

scens  Sond.  . . 174,  192 

primuloides  Knuth  . . . . 175 

pseudo-cemua  Knuth  8,  13,  17 
pulvinata  Salter  . . 170, 171 

purpurascens  Salter  6,  8,  16,  17 
purpurata  Jacq.  . . 14,  15,  16 
purpurata  var.  anthelmin- 

tica  A.  Rich  . . . . 16 

purpurata  Jacq.  var.  austro- 

or  lent  alls  Knuth  . . 16 

purpurata  Jacq.  var.  Jac- 

quinii  Sond  . . 6,  16 

purpurata  Jacq.  var.  petio- 

laris  Sond.  . . . . 16 

pusilla  Knuth  . . . . 13 

ramigera  Sond.  . . 121,  122 

ramigera  var.  micromera 

Sond 122 


,,  squamosa  L.  ..  41,42 

,,  tetragoua  Berg.  . . . . 41 

Psammotropha  anguina  Compton . . 58 

quadrangularis  Fenzl.  59 


,,  quadrangularis 

var. 

calcarata  Compton 

58,  59 

Roella  alpina  Bond  . . 

61,  62 

Sarcocolla 

. . 41 

,,  formosa  A.  Juss. 

41,  42 

,,  minor  Zey 

42,  43 

,,  squamosa  Endl.  . . 

41,  42 

,,  tetragona  Salter 

41,  43 

Stoebe  vulgaris 

. . 79 

Streptocarpus  Baudertii  L.  L.  Brit- 
ten. . 22,25,26,27 

,,  Daviesii  N.  E.  Br. . . 22 

,,  Gardeni  Hook.  f.  . . 29 

,,  gracilis  Burtt  . . 22 

,,  hirtinervis  . . . . 27 

,,  Johannis  L.  L.  Brit- 

ten 21,  22,  23.  24,  25, 
26,  29 

,,  luteus  . . . . 23 

,,  Meyeri  Burtt  22,  25,  28 
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Streptocarpus  modestus  L.  L.  Brit- 
ten . . 23,  29,  30 

,,  montigena  L.  L. 

Britten  . . 27,  28 

,,  parviflorus  E.  Mey.  22 

,,  parviflorus  Hook.  f. 

23,  29 

,,  polyanthus  Hook.  f. 

21,  22,  23,  27 

„ Rexii  21,  22,  23,  27 

Thesium  . . . . . . . . 73 

,,  capitatum  L.  . . 73,  74 

,,  carinatum  A. DC  . . . . 73 

,,  commutatum  Sond. 

75,  76,  77,  78 

,,  corymbuligerum  Sond.  . . ,75 

,,  crassifolium  R.  Br.  . . 78 


PAGE 

Thesium  Frisea  L.  . . . . . . 78 

,,  ,,  var.  Thunbergii 

A.  DC 78 

,,  Hollandii  Compton  68,  69 

.,  pseudovirgatum  Levyns 

75,  76,  77 

,,  scabrum  L.  . . 68,  69 

,,  sedifolium  Levyns.  . . . 78 

,,  virgatum  Lam.  75,  76,  77 
,,  viridifolium  Levyns  73,  74 

Wachendorffia  umbellata  L.f.  . . 153 


Xylocarpus  benadirensis  Mattel  31,  32 
,,  Granatum  Koen  31,  32 

,,  moluccensis  Roem  31,  32 
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